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ABSTRACT

THE LIFE CYCLE OF DAMS: AN ANALYSIS OF POLICY CHANGE
ON THE ROGUE RIVER, OREGON
by
Wendy D. McDermott
March 2016

Every river system contains a unique set of attributes including biophysical
characteristics, human created infrastructure, and stakeholder user groups. This thesis
utilizes Lowry’s (2003) “Theoretical Framework for Policy Changes” to provide an
analysis of fundamental policy change that occurred on the Rogue River in southwest
Oregon through a comparative case study of the removal of two dams: Savage Rapids
Dam (SRD) and the Gold Ray Dam (GRD). Fundamental change occurs when political
receptivity is high and physical complexity is low. Political receptivity characterizes how
decisions are made and physical complexity refers to how complicated implementing the
decision may be. Application of the framework reveals the role of advocacy coalitions
and socioeconomic conditions as critical factors in altering the status quo in both of the
decision-making process for Savage Rapids Dam and Gold Ray Dam. With the
convergence of several economic, social, and environmental factors, dam removal has
emerged as a feasible river management option in not only Oregon but also across the
United States.
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CHAPTER 1
INTRODUCTION

Throughout history, human civilizations have harnessed the power of rivers by
building dams. Dams and their associated reservoirs provide storage for irrigation and
drinking water, supply electricity through hydropower generation, provide a means of
transportation, help control extreme flooding events, and offer flat-water recreational
opportunities. While dams and reservoirs have helped human cultures advance, they also
have created ecological and social problems. Dams disrupt a river’s natural flow regime, 1
fragment ecosystems, and create barriers for migrating fish (Ligon, Dietrich and Trush
1995; Gregory, Li and Li 2002). Social impacts of dams and their associated reservoirs
include displacement of families and resettlement of communities, altering social
networks and community integrity (Tullos, Tilt and Lierman 2008).
A growing awareness of ecological issues associated with dams, along with
changes in societal values, has provoked resource managers and decision-makers to
consider dam removal as a viable river management and restoration option (Graf 2001;
Hart et al. 2002; Johnson and Graber 2002). A convergence of science, management, and
policy is driving dam removals forward, and a fundamental shift in the currently accepted
river management policies is occurring (Doyle, Harbor and Stanley 2003). This shift has
created an open “policy window,” especially given the growing number of aging dams
and a high number of hydropower licenses that will be up for renewal (Grant 2001).

1

A river’s natural flow regime is the amount of water during a particular time of year
(magnitude, frequency, timing, and duration), habitat structure, water temperature, and
nutrient cycling (Dynesisus and Nilsson 1994; Ligon, Dietrich and Trush 1995).
1

Approximately 80-85 percent of the nearly 84,000 dams over five feet tall in the
United States will have reached their life expectancy by 2020 (Pejchar and Warner 2001;
Doyle, et al. 2003). These aging structures create public safety hazards that need to be
addressed. Many dams no longer serve their original purpose and are no longer
maintained, leaving them in need of extensive and often costly repairs (Johnson and
Graber 2002). Driven by the number of aging dams, the economic realities of repairing
and retrofitting dams versus removal, and increased public and scientific awareness of
negative consequences of dams, the number of dam removals in the U.S. will continue to
increase (Poff and Hart 2002; Doyle, et al. 2003).
Purpose and Significance of the Study
The purpose of this study is to provide an analysis of fundamental policy change
that occurred on the Rogue River in southwest Oregon through a comparative case study
of the removal of two dams: Savage Rapids Dam (SRD) and the Gold Ray Dam (GRD).
These two dams were chosen because they were located on the same river within 30 km
(19 mi) of each other, were similar in age and size, and were removed within a year of
each other. A theoretical framework for policy change offered by Lowry (2003) was
utilized to assess the political receptivity of these dam removals and the physical
complexity of the undertakings.
The objectives of this research project were to 1) provide a historical background
of dam building on the Rogue River which will highlight and emphasize how cultural and
socioeconomic connections to dams changed over time, culminating in the removal of
SRD and GRD; 2) to offer an analysis of factors leading to fundamental policy change
through the application of Lowry’s (2003) “Theoretical Framework for Policy Changes”
2

on the SRD and GRD cases; 3) to provide recommendations on future research and
working with communities; and 4) to share lessons-learned on the Rogue River with
resource decision-makers, social and physical scientists, community members, dam
owners and environmental advocates who are wrestling with the option to remove or
retain a dam.
The literature on river restoration and dam removal reveals that biologists,
ecologists and geomorphologists are assembling a picture biophysical responses to dam
removal; however, a significant gap in the realm of political and social analyses of
removal projects exists; this research helps fill that gap.
The Rogue River Basin
The Biophysical Landscape
The Rogue River Basin is located in southwestern Oregon and flows south, then
generally west for approximately 340 km (211 mi) from the north slope of ancient Mt.
Mazama in Crater Lake National Park to the Pacific Ocean at Gold Beach, Oregon
(Figure 1). The Rogue River is primarily a rain-fed river system meaning it has higher
flows in the later fall, winter and early spring months, and lower flows in the summer
months. The Rogue has an annual mean flow of this is 95.48m³/s (3,372 cfs) (U.S.
Bureau of Reclamation 2005). The Rogue River Basin is divided into 5 subbasins:
Applegate, Illinois, Lower Rogue, Middle Rogue and Upper Rogue. The Rogue’s three
main tributaries are Bear Creek, Applegate River, and Illinois River.

.
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Figure 1. Map of Rogue River Basin and Subbasins

The Rogue River provides high quality habitat for Chinook salmon
(Oncorhynchus tshawytscha), Coho salmon (O. kisutch), steelhead trout (O. mykiss), and
cutthroat trout (O. clarki), making the Rogue fishery one of the finest in the West;
however, because of their depressed numbers, almost all the native fish species in the
Rogue Basins have been identified as “species of concern” (Rogue Riverkeeper 2016). In
1997, the Southern Oregon/Northern California Coast (SONCC) Coho salmon population
was listed as threatened under the Endangered Species Act (NOAA 2011).
The Human Landscape
Numerous groups of Native Americans inhabited the Rogue River Basin as early
as 8000-9000 B.P. The Athabascan group inhabited the southwest and western parts of
the Basin and the Shastan group lived in the upper reaches of the basin. Throughout the
basin these early inhabitants were hunter-gathers (foragers) and mainly survived on
4

fishing for salmon and gathering acorns (Benke and Cushing 2005; Meengs and Lackey
2005). They also hunted deer and elk and gathered other plant-food sources, such as
berries and camas (Benke and Cushing 2005; Rose, Johnson and Tveskov 2010). The
first Euro-Americans to arrive in the Rogue Basin were beaver trappers and fur-traders
arriving in 1826. Several hostile encounters occurred between the Euro-American settlers
and Native Americans which delayed significant Euro-American settlement until the
discovery of gold in the early 1800s (Benke and Cushing 2005). The Rogue River War of
the mid-1850s resulted in numerous massacres of both Native Americans and EuroAmerican settlers, eventually leading to the relocation of the Native Americans to a
reservation in northwest Oregon (Hyman, Johnson and Tveskov 2008). From 1850 to
1890, gold and coal mining, logging, shipbuilding, agriculture and commercial salmon
fishing dominated the Euro-American settlers’ economy (Benke and Cushing 2005).
Today, the Rogue River Basin has a population density of 12.4 people/km². The
most populated area of the basin lies along Bear Creek, a tributary to the Rogue. The
largest city in the Bear Creek drainage is Medford, Oregon, which has 74,907 residents
(U.S. Census Bureau 2010). Medford’s primary economic driver is the health care
industry, and it is also home to a growing wine industry. Ashland, also located along Bear
Creek, has a population of approximately 20,078 residents (U.S. Census Bureau 2010)
and is home to Southern Oregon University and the annual Oregon Shakespeare Festival.
The town of Grants Pass is located along the Rogue River mainstem and according to the
U.S. Census Bureau (2010) has 34,533 residents.
Ashland, Medford, and Grants Pass lie within what is referred to as the Rogue
Valley. Agriculture has been present in the Rogue Valley since the mid-1800s. Rogue
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River water supports pasture lands, fruit orchards, and croplands that produce pears,
grapes, alfalfa and corn. The agricultural industry employs approximately 2500 people
directly and another 9000 indirectly through agricultural goods and services, and Curry,
Jackson and Josephine counties generate $141 million in farm and ranch sales (Climate
Leadership Initiative 2008). Timber production was once a major economic contributor;
however, recreation and tourism is the new economic driver. River-based recreation on
the Rogue River near Grants Pass is estimated to account for no less than $30 million in
annual economic output and provides for 445 full- and part-time jobs (ECONorthwest
2009).
Savage Rapids Dam and Gold Ray Dam
The following sections provide a brief background of the socio-political
interactions that led to the removal of Savage Rapids Dam and Gold Ray Dam. Both
dams were located in the Middle Rogue sub-basin which encompasses portions of
Jackson County to the east and Josephine County to the west (Figure 2). Both of the dams
were built in the early 1900s and, in large part, due to anadromous fish passage issues
they were removed in the early twenty-first century.
Savage Rapids Dam
Savage Rapids Dam (Figure 3) was built in 1921 by the Grants Pass Irrigation
District (GPID) to divert water from the Rogue River to irrigate roughly 7284 hectares
(18,000 acres) of original lands. This combination gravity, multiple-arch dam was located
on the mainstem of the Rogue River approximately 9.7 km (6 mi) east of the town of
Grants Pass, Oregon.

6

Figure 2. Map of Savage Rapids Dam and Gold Ray Dam in the Middle Rogue Sub-basin

The dam stood 11.9 meters (39 feet) high and was 141.7 meters (465 feet) long.
Its primary purpose was irrigation; it did not provide any flood control, storage,
navigation, or hydropower. Savage Rapids Dam was the subject of controversy for nearly
two decades prior to its removal. Two key factors that ultimately led to the dam’s
removal were legal challenges over the quantity and efficient use of GPID’s water rights
and the ESA- listing of the coho salmon.
In 1929, the State of Oregon granted GPID a water right to divert 230 cfs of
Rogue River water to irrigate 18,392 acres, but it was not until 1982 that the Oregon
Water Resource Department (OWRD) completed a final survey revealing that GPID had
only 7,738 acres under irrigation and GPID’s water right was certified for only about 97
cfs (Whitworth 2001). In 1987, GPID applied for an additional 90 cfs of water which
7

created an opportunity for three non-governmental organizations, WaterWatch of
Oregon, Rogue Flyfishers, and American Fisheries Society, to effectively force
negotiations over the future of Savage Rapids Dam when they filed a protest to GPID’s
water right application in the Oregon court system.

Figure 3. Savage Rapids Dam, Rogue River, Oregon.
Source: USBOR 2005

In 1990, the parties reached an agreement allowing GPID to continue to divert
their original 230 cfs with a temporary water right for supplemental (Whitworth 2001).
However, this supplemental water was conditioned upon GPID taking action to study
water conservation practices and to make a plan for fish passage improvements at Savage
Rapids, including but not limited to removing the dam (Special Order 1994). In 1994, the
GPID study was completed and recommended removing Savage Rapids Dam (U.S.
8

Bureau of Reclamation 1995; Whitworth 2001). In 1995, the U.S. Bureau of Reclamation
prepared the Planning Report/Final Environmental Impact Statement which selected
removing the dam and replacing it with a pumping facility as the Preferred Alternative
(U.S. Bureau of Reclamation 1995).
Although both the GPID’s study and the USBOR’s planning document identified
dam removal as the best and most cost efficient manner to resolve fish passages,
community opposition successfully delayed action. A contentious struggle took place
from 1995-2001 that involved the Oregon State Legislature, the Governor, the Oregon
Water Resources Commission and the National Marine Fisheries Service (NMFS). A
lengthier description of the events of this time period is provided in Chapter 4.
In 2001, an agreement was reached between GPID, WaterWatch of Oregon, the
state and the federal government to remove Savage Rapids Dam and replace it with a
pumping facility for GPID to continue delivering irrigation water to its patrons
(Whitworth 2001). Dam removal began in October 2006 and was completed in October
2009.
Gold Ray Dam
The Gold Ray Dam (Figure 4) was built in 1904 by the Ray Brothers to generate
power for the Braden Mine near the town of Gold Hill, Oregon. Located approximately
9.7 km (6 mi) to the west of the city of Medford, the original log-crib dam was replaced
by a slab and buttress concrete dam in 1941. Gold Ray Dam was operated as a
hydropower facility until 1972, when ownership of the dam and powerhouse facility
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Figure 4. Gold Ray Dam, Rogue River, Oregon
transferred from Pacific Corp to Jackson County, Oregon. The dam was 11.6 meters (38
feet) high and 109.7 meters (360 feet) long. It was a run of the river type of dam and did
not provide flood control, water storage, or irrigation.
Although Gold Ray Dam had a fish ladder, it did not meet fish passage design
criteria as set forth by the NMFS and Oregon Department of Fish and Wildlife (ODFW).
In 2009, it ranked fifth on ODFW’s Statewide Fish Passage Priority List and was
considered the State’s highest priority dam to be removed (ODFW 2009). In addition to
its fish passage problems, Gold Ray Dam posed a liability to Jackson County (NOAA
2010a); and according to HDR (2010a) the entire dam facility was in a deteriorated state
and was functionally obsolete.
In 2009, Jackson County began a process to evaluate Gold Ray Dam’s
environmental impacts and to assess the feasibility of removing the dam with funding
from NOAA’s Coastal and Marine Habitat Restoration Project under the American
10

Recovery and Reinvestment Act (ARRA). In February 2010, NOAA released a Draft
Environmental Assessment (EA) with the stated purpose and need of resolving fish
passage issues, improving native fish habitat, and addressing Jackson County’s liabilities
associated with the dam (NOAA 2010a).
On 5 May 2010, the Jackson County Board of Commissioners approved Order No
80-10 directing their staff to proceed with dam removal (Order No. 80-10 2010). In June
2010, the Final EA was released with removing Gold Ray Dam as the Preferred
Alternative (NOAA 2010b). Work to remove the dam began shortly thereafter. However,
the project was briefly delayed by a group of citizens who attempted to stop the dam’s
removal by appealing Jackson County’s Order No 80-20 in the courts. Their efforts were
unsuccessful and the removal of Gold Ray Dam was completed in October 2010.
Chapter Progression
Chapter 2 provides a review of literature pertaining to dam building and the
effects of dams, the emergent field of dam removal as a river restoration tool, the
pertinent agencies and resource laws, public policy and policy change, and an overview
of Lowry’s (2003) Framework. Chapter 3 explains the case study methodology used in
this study, the data collection that took place, and the steps for analyzing the fundamental
policy change that occurred on the Rogue River. Chapter 4 provides an historical
overview of human settlement along the Rogue River and the life cycle of five mainstem
dams from the late 1800s to 2010. Chapter 5 offers an analysis of the fundamental
changes that took place based on the criteria in Lowry (2003), and Chapter 6 provides
summary thoughts and recommendations from the study.
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CHAPTER 2
LITERATURE REVIEW
This literature review situates the study by providing an overview of dam
building, positive and negatives impacts from dams, the emergence of removing dams as
a form of river restoration, a brief discussion of the legal and regulatory framework under
which dam removals occur, and a review of applicable policy change literature and an indepth explanation of Lowry’s (2003) Theoretical Framework for Policy Change. The
main focus throughout the literature review is on the United States, yet a global
perspective on dams is interwoven in places. Given the focus of this thesis on the societal
interactions during the dam-removal decision-making process, a review of geomorphic
and ecologic responses to dams and dam removal is limited.
Rivers as Workhorses

Throughout history human civilizations have harnessed the power of rivers by
building dams to provide water for irrigating crops, for navigational and transportation
reasons, to produce electricity through hydropower, to reduce the threat of damaging
floods, and to provide flat-water recreation as well as for various other purposes.
Worldwide, over 800,000 dams have been constructed for drinking water, flood control,
hydropower, irrigation, navigation, and water storage (Joyce 1997; McCully 2001). In the
United States, there are over 84,000 dams over 1.5 meters (5 feet) in height (National
Inventory of Dams 2011). While dams and reservoirs have advanced human societies,
they also have created ecological and social problems. Dams disrupt a river’s natural flow
regime and fragment ecosystems (Ligon, et al. 1995; Gregory, et al. 2002). Social
impacts of dams and their associated reservoirs include displacement of families and
12

resettlement of communities, altering social networks and community integrity (Tullos, et
al. 2008).
The First Known Dams
The first dam builders are thought to have been farmers in the foothills of the
Zagros Mountains on the eastern edge of Mesopotamia, where irrigation canals have been
dated to 8000 BCE (Joyce 1997; McCully 2001). By 6500 BCE, the Sumerians had built
an irrigation-based system between the Tigris and Euphrates Rivers (Joyce 1997);
however, physical evidence of these dams no longer exists (McCully 2001).
Tullos (2008) writes that existing records point to the first dam being built in
Jordan around 4000 BCE. McCully (2001) indicates that the earliest remains of dams,
also in Jordan, are dated to one thousand years later, around 3000 BCE, where an
elaborate water supply system was built that included a 200-meter-wide weir that
diverted water to 10 small reservoirs made by dams of earth and rock (McCully 2001).
The Egyptians built the earliest known dam, the Sadd El-Kafara, which was a
gravity-style dam that stood 11 meters (37 feet) high and spanned 106 meters (348 feet)
at its crest (Yang et al. 1999; Tullos, Tilt and Lierman 2008). Yang et al. (1999) wrote
that this dam was built around 2950-2750 BCE, and McCully (2001) dated it to 2600
BCE. Sadd El-Kafara, which means “Dam of the Pagans,” was erected across a seasonal
stream near Cairo. Thought to have been constructed to supply local quarries with water,
Sadd El-Kafara was partly washed away before its completion and was never repaired
(Yang et al. 1999; McCully 2001).
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The second earliest dam known to have been built, called Nimrod’s Dam, was
built on the Tigris River north of Baghdad and was used to reduce the threat of flooding,
to prevent flooding, and to divert the river’s flow to irrigate crops (Yang et al. 1999).
Dam Building in the United States
In the United States, the oldest standing dam is the Mill Pond Dam in Newington,
Connecticut, which was built in 1677 (Graf 2003). Mill dams, along with numerous canal
networks and water storage projects, in the eastern United States powered the early
phases of the Industrial Revolution. By about 1840, dams were significantly segmenting
river systems where none had previously existed (Graf 2001). Dam building moved
westward across the country, and by the mid-1800s, navigation locks and dams were
dominant fluvial features in the Mississippi River Basin, and diversion dams and water
storage projects for mining and agriculture were segmenting rivers in the Intermountain
West (Graf 2001).
As westward expansion occurred, rivers took on a new use- irrigation. In the late
1880s, John Wesley Powell, a U.S. soldier, geologist, and director of major scientific and
cultural institutions, led a series of expeditions to explore and survey the waterways of
the West (Reisner 1986). He reported back to the U.S. Congress that large quantities of
water were released in the rivers after snow-melt and spring rains, but that for the rest of
the year there was not adequate rainfall to support any real agriculture to sustain human
life except through irrigation systems (Reisner 1986). Powell also reported that only a
fraction of the lands in the west could be “reclaimed” by irrigation (Reisner 1986).
The federal government soon entered the business of providing irrigation water
and in 1902 the Reclamation Act (43 U.S. Code § 391, 1902), also known as the
14

Newlands Reclamation Act, was enacted. The act provided the funding for irrigation
projects in the arid lands of the American West. Not long afterward, society recognized
the hydroelectric potential of rivers and dams, and the Federal Power Act of 1920 (16
U.S.C. § 791-828c, 1920) was passed to provide cooperation and coordination among
federal agencies for hydroelectric projects in the United States. The big dam building era
had begun, which eventually dammed nearly every major Western river.
By the 1940s, the United States had the greatest command over its water
resources as compared to any other country in the world (Solomon 2010). By 1942, the
hydropower generated at both the Grand Coulee and Bonneville Dams on the Columbia
River powered the production of warplanes, and a vital aerospace industry in Southern
California was made possible by Hoover Dam’s hydroelectricity. These multipurpose
dams (irrigation water and hydropower production) played a critical role in America’s
ultimate victory in World War II (Reisner 1986; Solomon 2010). Not only did these
massive dams help win the war, they aided in the illumination and refrigeration of 90% of
U.S. farms by 1950 (Solomon 2010).
The “big dam building era” culminated in the late-1960s to early-1970s when the
largest of the dam structures were completed and the best sites for dams had been utilized
(Reisner 1986; Clark 2007; Solomon 2010). In the 1960s alone, there were 18,833 dams
built, more than any other decade (Figure 5); and the greatest rate of reservoir storage
capacity took place from the late 1950s to the late 1970s (Graf 1999).

15
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Figure 5. Number of dams built in the U.S. per decade
Source: U.S. Army Corps of Engineers (2011).
As of 1999, dams existed in every watershed larger than 2000 km2, providing the
nation with a total storage capacity of around 1300 km3 (109 million acre-feet), or about
5000 m2 (4 acre-feet) of water per person (Graf 1999). This is just shy of the 1700 km3
(1.4 x 10 9 acre-feet) of total mean annual runoff (Graf 1999).
A search of the National Inventory of Dams 2 (National Inventory of Dams 2011)
database revels that there are approximately 84,000 dams in the United States, serving a
variety of purposes (Table 1). The majority of these dams are in private ownership, with
local governments owning the second most dams in the country (Table 2). In Oregon,
there are 958 dams (Table 3), 80 of which are located in the Rogue River Basin (National
Inventory of Dams 2011).

2

The National Inventory of Dams is a database maintained by the Army Corps of
Engineers, which includes information about the nation’s approximately 84,000 “large”
dams. It does not include information about the 2,000,000 or more “small” dams in the
U.S. (Graf 1993; Poff and Hart 2002)
16

Table 1. Primary purposes of dams in the United States
Purpose

Percent

Recreation
Flood control
Fire Protection, Stock or Sm Fish Ponds

Number

33.74
16.08
14.87

28,383
13,528
12,507

Irrigation
9.47
Water supply
8.48
Hydroelectric
2.63
Fish and Wildlife Ponds
2.33
Debris Control and Tailings
1.50
Navigation
.31
Other
6.55
Unknown
4.04
Total
100.0
Source: U.S. Army Corps of Engineers (2011).

7,967
7,132
2,210
1,963
1,265
258
5,521
3,400
84,134

Table 2. Dams by ownership in the United States
Ownership

Percent

Federal
3.83
Local Governments
19.66
Private
68.86
Public Utilities
2.03
States
5.05
Not Listed
.57
Total
100.0
Source: U.S. Army Corps of Engineers (2011).
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Number
3,225
16,538
57,936
1,708
4,246
481
84,134

Table 3. Primary purposes of the dams in Oregon
Purpose
Percent
Recreation
7.62
Flood control
1.46
Fire Protection, Stock or Sm Fish
.94
Ponds
Irrigation
61.69
Water supply
6.37
Hydroelectric
5.84
Fish and Wildlife Ponds
1.25
Debris Control and Tailings
0
Navigation
.21
Other
9.71
Unknown
4.91
Total
100.0
Source: U.S. Army Corps of Engineers (2011).

Number
73
14
9
591
61
56
12
0
2
93
47
958

Consequences of Dams and Regulated Rivers
As noted earlier, dams have provided several benefits to human society yet they
also have created numerous ecological and social problems. Dams and their associated
reservoirs have created ecological problems by disrupting natural flow regimes, trapping
nutrient rich sediments, changing oxygen and temperature levels, preventing migratory
fish from reaching upstream and downstream spawning and rearing habitat, and
fragmenting ecosystems (Petts 1984; Stanford et al. 1996; Ligon, et al. 1995; Poff et al.
1997; Gregory, et al. 2002). Social impacts of dams and their associated reservoirs
include the displacement, migration, and resettlement of human populations. They also
harm the psychological wellbeing of displaced individual, create changes in household
size and structure, limit access to land and water resources, affect income-generating
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opportunities, and alter and weaken social networks and community integrity (Tullos, et
al. 2008). Large dams and their associated reservoirs are thought to increase transmission
of infections like typhoid, hepatitis, dysentery, and cholera and have created suitable
habitats for mosquitoes and black flies which carry viral infections and disease (Petts
1984).
Ecological Effects
The physical integrity of a river depends upon the fluvial processes and spatial
configurations that maintain a dynamic equilibrium (Graf 2001). Dams disrupt this
dynamic equilibrium between the movement of water and sediment found in free-flowing
systems (Dunne and Leopold 1978). Annual and inter-annual ranges of flows are reduced
thus upsetting the change-based arrangement found in river systems (Graf 2001). River
systems become partly artificial with partly natural river segments (Baish, David and
Graf 2002).
The natural flow regime is the most important component to the function of a
river system (Poff et al. 1997). This regime is the amount of water during a particular
time of year (magnitude, frequency, timing, and duration), habitat structure, water
temperature, and nutrient cycling (Dynesius and Nilsson 1994; Ligon, et al. 1995).
Biological life within a river system evolved over time with the river’s natural flow
regime and when that regime is disrupted by human modifications, such as dams, the
habitat structure changes at a pace that surpasses species adaptability (Ligon, et al. 1995).
Approximately 77% of the rivers in the northern third of the world’s land – Europe, the
former Soviet Union, and North America north of Mexico – are fragmented (Dynesius
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and Nilsson 1994), and the widespread fragmentation of rivers creates ecosystem
isolation (Poff and Hart 2002)
Plants and animals evolved within riparian zones to create one of the most
diverse, dynamic and complex ecosystems on the world’s continents (Dynesius and
Nilsson 1994). These species are dependent upon the river’s physical shape and size,
water temperature, nutrient load, and seasonal variation of the water’s flow (Dynesius
and Nilsson 1994; Ligon, et al. 1995). Riparian complexes house approximately 30% of
all endangered and threatened animal species (Graf 2001).
The effects of dams on downstream river systems tend to be more geographically
far-reaching than effects on the upstream environs (Graf 2005). Nevertheless, upstream
impacts do exists and create ecological concerns. Reservoirs, also referred to as
impoundments, inundate previously free-flowing river channels effectively flooding
riverine habitat and fish spawning and rearing grounds. Reservoirs also trap and
decompose particulate organic matter thus increasing the overall organic processing of a
river (Petts 1984). Recent studies have noted decomposition of this organic matter leads
to the release of methane and carbon dioxide (International Rivers 2008). These gases are
emitted at the reservoir surface, from turbines, and downstream, occurring primarily in
the tropics (International Rivers 2008). There have been about 104 million metric tonnes
of methane released from dams making dams and their reservoirs the largest source of
anthropogenic methane (International Rivers 2008).
Social Impacts
In general, social costs of dam building are not very well documented in the
literature, and only until the past decade has social displacement by dam and reservoir
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projects become an issue of global concern with the release of a report by the World
Commission on Dams in November 2000 (Sims 2001). To date, dams have displaced
between 40 million and 80 million people worldwide (Sims 2001). This large variation in
the number of displaced individuals exists because a careful count has never taken place
(Sims 2001). The vast majority of these displacements that took place, and are still taking
place, are located outside the U.S. in other countries that have active dam building
projects. Despite the majority of displacements taking place outside the United States,
social impacts have occurred in parts of the country.
Native American cultural traditions have been disrupted by dams and regulated
rivers, and cultural and archeological sites have been inundated by reservoir water (Clark
2007). However, the impact on Native Americans is one of the least-known consequences
of water development projects (McCully 2001)
The Columbia River Project’s Bonneville Dam flooded Native American fishing
grounds threatening their cultural, tradition, spirituality, and economy (Sidall 2002). The
construction of Grand Coulee Dam impacted Native American tribes and Canadian First
Nations by inundating lands and eliminating salmon and steelhead runs (Ortolano and
Cushing 2002). Roughly 2000 members of the Colville tribe and between 100 and 250
members of the Spokane tribe were forced to relocate (Ortolano and Cushing 2002).
In the southeastern United States, the Tellico Dam on the Little Tennessee River
was completed in 1979 and displaced 3500-plus families and flooded culturally
significant sites (Sims 2001). The Little Tennessee River Valley contained more than
15,000 acres of prime-grade soils for agriculture and over a dozen religious and historical
sites of the Cherokee that were still visited by Cherokee medicine men (Plater 2008). The
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area is known for being one of the richest archaeological sites in the United States, with
substantial habitation dating back to 7,500 B.C. (Chapman 1985; Plater 2008).
Managing Federal Agencies

Dams fit into three jurisdictional and regional categories: 1) federally owned; 2)
regulated by federal authority; and 3) neither owned nor regulated by the federal
government (Clark 2007). The federal agencies that own and manage dams are the U.S.
Bureau of Reclamation, the U.S. Army Corps of Engineers, and the Tennessee Valley
Authority. The Bureau of Reclamation and the Army Corps of Engineers are the
dominant owners and managers of dams and water projects in the Pacific Northwest.
Dams that are federally regulated receive 20-50 year licenses from the Federal Energy
Regulatory Commission. The third category includes municipalities, counties, and states.
The U.S. Army Corps of Engineers
The U.S. Army Corps of Engineers (ACOE) was established as a separate and
permanent branch of the U.S. Army in 1802. Its formation coincided with and enhanced
the development and expansion of the U.S. economy and westward expansion and has
had a central role in developing, utilizing, and protecting the waterways of the United
States (Clarke and McCool 1996). Since its establishment, the ACOE has contributed not
only to military construction but also to works “of a civil nature” (ACOE 2011).
The ACOE significantly expanded its civil works activities during the twentieth
century and became a major supplier of hydroelectricity as well as a provider of
recreation (ACOE 2011). The ACOE also became the lead federal agency for flood
control in the twentieth century and greatly increased its role in natural disaster response
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(ACOE 2011). The ACOE also researches and develops technology to support its
construction, military, and water resources programs (ACOE 2016a). Under Section 404
of the Federal Water Pollution Control Act Amendments of 1972 (P.L. 92-500), the
agency has authority over the dredging and filling of harbors, wetlands and other valuable
aquatic areas.
The National Inventory of Dams (NID) is managed by the ACOE. This inventory
was in response to the federal Dam Safety Act of 1972 (PL 99-662) and the Water
Resources Development Act of 1982 (PL 99-662). The NID and the dam safety acts
continue to be authorized by Congress and the NID was most recently authorized in 2014
(ACOE 2016b)
Bureau of Reclamation
The U. S. Bureau of Reclamation (USBOR) was created by the Reclamation Act
of 1902 to assist in settling the arid lands of the American West (43 U.S. Code § 391,
1902). In the late nineteenth century, it was realized that the majority of the lands west of
the hundredth meridian 3 received inadequate precipitation for unirrigated agriculture. The
governmental scientist and explorer Major John Wesley Powell outlined a solution to this
dilemma in a governmental report in 1877. Powell realized the paramount importance of
water to Western development and offered an outline for settlement of the western half of
the country by irrigation districts. Considered “an organizational expression of America’s
westward movement” (Clarke and McCool 1996, 129), USBOR was Congress’s answer
to providing this essential water.
3

The 100th meridian west of Greenwich is a line of longitude that extends from the North
Pole to the South Pole. The 100th Meridian bisects the United States from the Dakotas
southward to Texas and roughly marks the point in which the western U.S. becomes more
arid and agriculture relies heavily on irrigation.
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This agency is best known for its dams, reservoirs, powerplants and canals. It has
constructed projects in seventeen Western States including Grand Coulee on the
Columbia River in Washington and Hoover Dam on the Colorado River in Arizona
(USBOR 2015). USBOR’s mission statement is “to manage, develop, and protect water
related resources in an environmentally and economically sound manner in the interest of
the American public” (USBOR 2015).
The U.S. Bureau of Reclamation is the nation’s largest wholesale water provider,
delivering water to over 31 million people (USBOR 2015). There are close to 4 million
hectares (10 million acres) of farmland supplied by irrigation water producing 60% of
vegetables and 25% of fruits and nuts grown in the United States (USBOR 2015). As the
second largest producer of hydroelectric power in the western United States, USBOR
projects produce electricity to power 3.5 million homes through its 53 powerplants that
generate over 40 billion kilowatt-hours annually, creating almost a billion dollars in
power energy (USBOR 2015).
Federal Energy Regulatory Commission
The U.S. Federal Energy Regulatory Commission (FERC) originated in 1920 with
the passage of the Federal Water Power Act (FWPA) establishing the Federal Power
Commission (Bryant 1999). The FWPA was amended by Public Utility Act of 1935,
changing its title to the Federal Power Act (Bryant 1999). In 1977, pursuant to the
Department of Energy Organization Act, the Federal Power Commission was reorganized
as Federal Energy Regulatory Commission and its regulatory functions and
responsibilities expanded (Bryant 1999; Stephenson 2000).
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FERC is an independent regulatory agency that licenses and inspects private and
municipal (nonfederal) hydropower dams, regulates interstate transmission of electricity,
natural gas, and oil, and reviews proposals for interstate natural gas pipelines and
liquefied natural gas terminals (Clark 2007). This agency, housed within the Department
of Energy, has the authority to determine the conditions under which federal and nonfederal hydropower projects must operate (Stephenson 2000). FERC’s mission is to assist
consumers in obtaining reliable, efficient and sustainable energy services at a reasonable
cost through appropriate regulatory and market means.
Oregon Agencies

The primary Oregon State agencies and governmental bodies that are involved
with the management and operation of dams and rivers are the Oregon Water Resources
Department, the Oregon Department of Fish and Wildlife, and the Oregon Watershed
Enhancement Board.
Oregon Water Resources Department
In Oregon, all surface and ground water is held in trust by the public, and a permit
or water right must be obtained from the Oregon Water Resources Department to use
water from any source (OWRD 2011a). OWRD has 5 divisions: field services, technical
services, water rights and adjudications, administrative services, and the director’s office.
The Oregon Water Resources Commission (OWRC) is a seven-member citizen body
appointed by the Governor which establishes water policy for the state and supervises
OWRD activities (OWRD 201a1). The mission of the OWRD is “to serve the public by
practicing and promoting responsible water management through two key goals: to
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directly address Oregon’s water supply needs and to restore and protect streamflows and
watersheds in order to ensure the long-term sustainability of Oregon’s ecosystems,
economy and quality of life” (OWRD 2011b).
Oregon Department of Fish and Wildlife
The Oregon Department of Fish and Wildlife (ODFW) mission is “to protect and
enhance Oregon’s fish and wildlife and their habitats for use and enjoyment by present
and future generations” (ODFW 2010). Oregon State statute ORS 506.036 directs ODFW
to protect and propagate fish in the state. The agency is directly responsible for protecting
fish, enhancing fish populations through habitat improvement, regulating fish harvests,
and rearing and releasing fish into public waters.
Oregon Watershed Enhancement Board
The Oregon State Legislature created the Oregon Watershed Enhancement Board
(OWEB) in 1999 (OACD 2011). Through funding generated by the Oregon Lottery,
federal money, and revenues from salmon license plates, OWEB assists watershed
councils in Oregon through the administration of grants for watershed restoration,
protection, monitoring, and for educational programs. OWEB’s mission is “to help
protect and restore healthy watersheds and natural habitats that support thriving
communities and strong economies” (OWEB 2010). OWEB’s seventeen-member policy
oversight board is comprised of members of state natural resource agency boards and
commissions, federal natural resource agencies, tribes, and the public at large (OWEB
2011).
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The Emergence of Dam Removal
Graf (2001) described factors that influenced the timing of national attention to
the consequences of dam building. Despite the large activity of dam building into the
1960s, it was not until the 1980s when the extent of negative fluvial and ecological
responses was recognized at the national level because of lag time associated with
ecosystem disruption (Graf 2001). In addition, more emphasis was being placed on
environmental quality as societal values changed throughout this time period (Graf 2001).
Moreover, during the endangered species preservation movement of the 1960s-1970s,
researchers and decision makers began to comprehend that the loss and degradation of
habitat, including that caused by dams, was directly linked to a decline in species richness
and abundance (Graf 2001).
The factors described above created a noticeable shift in public perception of
dam, reservoirs, and impacts they create (Graf 2003). Dam building and regulating rivers
has shifted to removing or breaching dams for watershed restoration purposes (Graf
2001; Grossman 2002; Hart et al. 2002; Lowry 2005). Johnson and Graber (2002) take
note that increasing public awareness of the impacts of dams on river systems is
attributed to the convergence of a number of economic, social, and environmental factors,
and Grant (2001) writes that a convergence of science, management, and policy concerns
is driving dam removals forward. Clark (2007) writes that this shift is evidenced in
changing policies. Former Secretary of the Interior Bruce Babbitt (2002) wrote
“Ideological opposites on dams are now reversing roles, exchanging hats, and switching
arguments with each other.”
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Many dams no longer serve their original purpose due to changes in technology
and societal needs (Johnson and Graber 2002). Database analysis done by Pohl (2002)
revealed that safety concerns and environmental restoration were the leading purposes for
dam removal throughout the twentieth century. Dam removals in the 1970s and 1980s
took place mainly out of safety concerns (Mullens and Wanstreet 2010); whereas,
removing dams to address environmental concerns made a dramatic appearance as a
restoration strategy in the 1990s (Bender 1997; Pohl 2002; Mullens and Wanstreet 2010).
A Dam’s Lifespan
The age of a dam is a major element in the dam removal discussion. Estimates of
a dam’s lifespan range from 60-120 years (Doyle, et al. 2003). Elements that affect the
lifespan of a dam include the deterioration of construction materials and the accumulation
of sediments behind a dam, both of which can weaken a dam’s structural integrity and
ability to function as intended (Poff and Hart 2002; Doyle et al. 2003). As a dam ages, it
becomes more prone to failure (Poff and Hart 2002). Over 30% of the dams in the United
States are fifty years or older, and that number will grow to 80% by 2020 (Pejchar and
Warner 2001; Doyle, et al. 2003). The American Society of Civil Engineers rated the
safety of U.S. dam infrastructure in 2001 with a very unsatisfactory grade of a “D”
(Johnson and Graber 2002; Doyle, Harbor and Stanley 2003). Research by Clark (2009)
revealed that older dams are more likely to be removed than newer ones; smaller dams
are more likely to be removed than larger, complex structures; and functionally obsolete
dams are likely candidates for removal than those in operation.
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Dam Safety Proceedings
Projected costs of rehabilitating a dam, anticipated legal challenges, and costly
legal proceedings and settlements have dictated many dam removals. According to
Bowman (2002), safety inspections of dams are done at the state level and result in the
most common legal proceeding over a dam. While a state may not possess the authority
to order a dam to be removed, a state can mandate a safety issue to be fixed which is
often more costly than it is to remove the structure, especially with a small dam (Bowman
2002). Born et al. (1998) examined small dam removals in Wisconsin and showed that
the estimated safety repair expenses cost three to five times more than it would to remove
the dam.
Hydropower Regulation
There are over 2,000 hydropower dams in the United States licensed by the
FERC. When these 30- to 50-year licenses expire, dam owners must reapply for a new
license (Pejchar and Warner 2001; Bowman 2002). It is estimated that approximately
twenty percent of the nation’s installed hydroelectric generating capacity applied for new
operating licenses between 2000 and 2010 (Stephenson 2000). These license renewals
provide an opportunity for public input (Pejchar and Warner 2001).
The Electric Power Consumers Act of 1986 (PL 99-495) increased FERC’s
regulatory and enforcement powers and mandated that FERC include environmental
benefits – such as protections for fish and wildlife, recreation, water supply, and flood
control – in relicensing. The Electric Power Act requires FERC to consult and accept
comment from other public resource agencies such as the U.S. Fish and Wildlife Service,
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and this act gives the public an opportunity to address concerns about licenses through
motions of intervention (Pejchar and Warner 2001).
FERC also has the authority to inspect dams for maintenance and safety.
Inspections typically occur every five years. Dam owners are ordered to alleviate any
safety problems discovered by FERC, and dam owners must then choose to pay for the
dam to be fixed or to remove it (Pejchar and Warner 2001).
The Endangered Species Act
The Endangered Species Act of 1973 (US Code, title 16, § 1531-1543) has three
legal mandates that have resulted in the removal of dams in the United States. Clark
(2007, 15) writes that the ESA is the “most immediate factor driving dam removal,”
specifically for populations of anadromous fish. Three main sections of the ESA are
driving decisions to remove dams: 1) Section 7 jeopardy consultations, 2) Section 9
prohibiting the “taking” of a listed species, and 3) Section 4(f) recovery planning and
implementation obligations.
The number of dam removals will continue to increase and will be driven by the
number of aging dams, economic realities of repairing and retrofitting dams versus
removal along with an increase in public and scientific awareness of restoration
opportunities through dam removal (Poff and Hart 2002; Doyle, Harbor and Stanley
2003).
Dam Removal Decision-Making
Over a decade ago, the literature described dam removal decision-making as
being done on a case-by-case basis, with the reinvention of the decision-making process
for each individual case (Baish, et al. 2002; Doyle, et al. 2003) with no centralized or
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consistent process (Bowman 2002). Fundamental science and basic policy frameworks in
which to base decisions regarding dam management and removal in the United States is
lacking, and often times, an agency’s mission does not align with dam removal (Doyle, et
al. 2003). The biophysical responses of removing dams are not very well documented
with little peer-reviewed studies available (Bednarek 2001; Grant 2001; Pizzuto 2002;
Poff and Hart 2002). Practically no rigorous pre- and post-removal monitoring and
analysis has been done (Grant 2001). Babbitt (2002) advocates for a higher standard of
understanding the societal and ecological impacts and responses to dam removal and for
impacts to be carefully estimated prior to a dam’s removal and evaluated objectively
afterward. As Grant (2001) writes, “not all dams are created equal.” This will hold true
with dam removals.
Over the past decade, frameworks and assessments have been offered to assist in
assessing ecologic and economic benefits and tradeoffs of dam removal (Hart et al. 2002;
Whitelaw and MacMullan 2002; Zheng and Hobbs 2013; Quiñones et al. 2015).
Additionally, resources exist to guide resource managers and citizens through the
process. American Rivers, a national not-for-profit conservation organization, houses a
dam removal resource center on their website. Additional dam removal information is
available at the Clearinghouse for Dam Removal Information, housed at the Water
Resources Collections and Archives at the University of California Riverside.
Socioeconomics of Dam Removal
River restoration opportunities through dam removal are dependent upon public
support, which can make or break an opportunity (Johnson and Graber 2002). Born et al.
(1998) wrote that the potential for dam removal and river restoration would not be
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realized without careful consideration to the institutional and socioeconomic aspects.
Although socio-economic and institutional dimensions need to play a considerable role in
the dam removal decision-making process, researchers have paid little attention to these
important factors (Born et al. 1998). Johnson and Graber (2002) conclude that a clear
need exists for applied social science research to assist communities and decision-makers
when faced with the option to remove a dam.
Cost-benefit analyses, a tool to help decision makers make a choice between
policy alternatives, should measure all relevant costs and benefits, including subsidies
and externalities, as well as employment gains and losses (Whitelaw and MacMullan
2002). Whitelaw and MacMullan (2002) analyzed the ACOE’s cost-benefit analysis for
the potential removal of the four dams on the lower Snake River in Washington State.
They determined that the ACOE excluded subsidies for barge transportation and ignored
tribal circumstances and non-market values. This provided for an overestimation of the
costs and an underestimation of the benefits to removing the four dams (Whitelaw and
MacMullan 2002). This study reveals that the learning curve for dam removal efficiency
is still on its way up.
Ecosystem valuation is a necessary component for making informed resource
management decisions, such as FERC relicensing decisions (Gowan, Stephenson and
Shabham 2006). To determine the positive net benefits of the removal of Glines Canyon
and Elwha dams on the Elwha River in Washington, Gowan, et al. (2006) conducted a
contingent valuation to estimate willingness-to-pay for the removal of the dams and
restoration of the wild salmon runs. Although the decision to remove the Elwha dams
was already made, the contingent valuation showed a positive net benefit was important
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to maintain public and Congressional support of the dam removals and critical in
garnering needed Congressional funding (Gowan, Stephenson and Shabham 2006).
In New Hampshire, Mullens and Wanstreet (2010) administered a 17-question
willingness-to-pay survey about Homestead Woolen Mills Dam on the Ashuelot River to
estimate values of social and environmental goods related to the dam’s removal.
Similarly, the decision to remove this dam had already been made by the dam’s owner,
but the state permit required that the project be put on hold because individuals and local
officials expressed concerns (Mullens and Wanstreet 2010). Mullens and Wanstreet
(2010) concluded that the willingness-to-pay values calculated in their study strengthened
the economic case for the dam’s removal.
Robbins and Lewis (2008) presented one of the first ex post surveys of a
recreational fishery that is now considered to be restored since the removal of the
Edwards Dam on the Kennebec River in Maine in 1999. The researchers sent a survey to
both freshwater and saltwater anglers and they found that the majority of their
respondents perceived the removal of the Edwards Dam as positive. Respondents felt that
water quality, wildlife surrounding the river, and numbers and types of fish had all
improved, and it appeared that anglers were spending more money to visit the fishery
(Robbins and Lewis 2008).
Ecological Responses to Dam Removals
Over the past decade, a growing body of research has documented the ecological
effects of dam removal. In the early years of the Twenty-first Century, Grant (2001) and
Doyle, Harbor, and Stanley (2003) wrote that very little is known about biophysical
consequences to river systems when dams are removed (Grant 2001; Doyle, et al. 2003).
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They projected that dam removal was promoted based on the assumption that if dams and
their operation are detrimental to aquatic ecosystems, then removing them must be
beneficial (Grant 2001; Doyle, Stanley, Harbor and Grant 2003).
In an attempt to determine the effectiveness of dam removal on improving
ecosystems, Bednarek (2001) reviewed available published and unpublished studies on
dam removal, focusing on both the short- and long-term perspectives of flow, shift from
reservoir to free-flowing river, water quality, sediment release and transport, and
connectivity. In sum, long-term ecological benefits of dam removal exist, making dam
removal an effective, long-term river restoration tool; however, short-term ecological
consequences also exist (Bednarek 2001). Stanley et al. (2002) note that ecological
resiliency following dam removal is being reported in emerging literature.
The Policy Process
Public policy, a subfield of political science, does not have a single definition as a
result of a lack of consensus of what encompasses the field exists among scholars
(Birkland 2011). Despite this, various authors have offered a definition of what the term
public policy means. Dye (2002) defines public policy as “what governments do, why
they do it, and what difference it makes.” Anderson (2003) defines public policy as a
“relatively stable, purposive course of action followed by an actor or set of actors dealing
with a problem or matter of concern.” Similarly, Cochran et al. (2003) describe policy as
“an intentional course of action followed by a government institution or official for
resolving an issue of public concern.” Birkland (2011) writes that public policy relates to
the public interest and affects a larger range of people and a variety of interests than
private decisions do. Public policy ultimately comes from government responding to
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some sort of problem requiring attention; and the discipline of public policy studies what
governments chose to do or not to do and includes studying the policy process, policy
implementation and its impact (Birkland 2011).
The policy-making process has been described as a sequence of linearly
connected stages (Bonser, McGregor and Oster 2000; Cochran et al. 2003). These three
main stages are agenda-setting, policy formulation, and implementation. Public policymaking also is described as a conveyor belt of problem recognition, consideration of
alternative courses of action, adoption of a policy or policies, implementation of the
policies by agencies, evaluation of them, changes made as needed, and termination
depending on the policy’s success (Stewart, Hedge and Lester 2008). Policy making
happens when demands are placed on the policy-making system to do something about a
problem and can lead to an issue being placed on the agenda, and the decision-making
process begins (Kingdon 1995; Birkland 2005).
Policy change is a concept that refers “to the replacement of one or more existing
policies by one or more other policies” and includes not only the adoption of new policies
but also repealing or modifying existing ones (Stewart, et al. 2008). According to
Burstein (1991), policy change is “affected most directly by formal organizations whose
activities are channeled and given meaning by culture.” Lowry (2003) adds that the
modification, reversals, and termination of existing policies along with the adoption of
new policies generally define the policy change phenomenon. Birkland (2005) writes that
policy is the result of advocacy coalitions engaging in a policy debate, competing and
compromising over solutions based on the groups’ core values and beliefs. Graf (2002)

35

summarizes that “public policy has become more complex with more agencies, more
laws, more decision makers, and more economic forces.”
Scholars such as John Kingdon (1984, 1995), Frank Baumgartner and Bryan
Jones (1993), Paul Sabatier and Hank Jenkins-Smith (1993, 1998, 1999), and Elinor
Ostrom (1990, 2001) have offered compelling theoretical explanations of how and why
policies change. The frameworks offered by these scholars are considered some of the
most advanced approaches to public policy studies and address the complexities of
interactions among participants, across time, and at multiple levels of government
(Weschler 1991; John 2003). The following sections provide a brief overview of these
conceptual frameworks.
Agenda Setting
Kingdon’s (1995) model of agenda setting is based on the notion that three
streams of information converge to create a window of opportunity that enterprising
policy entrepreneurs utilize to advance an issue onto the agenda. These three streams are
the 1) problem stream, 2) policy stream, and 3) political stream.
The problem stream is where an issue becomes defined as being a problem that to
be addressed. Often a crisis or a focusing event will provide a trigger for the problem to
be placed on the agenda to receive the attention it needs. The policy stream represents the
variety of solutions proposed by proponents and opponents. The policy stream deals with
the technical feasibility and availability of handling a problem as well as the public
degree of acceptance to proposed solutions. The political stream is about the politics
affecting a given solution to the problem and is dependent on the national mood, electoral
politics, jurisdictional authority, interest groups, and consensus building.
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Kingdon’s (1995) model is related to policy change in that it focuses on the
evolution of policy alternatives and issues being placed on the agenda. When a “policy
window” opens, the presence of a policy entrepreneur increases the likelihood of an issue
passing through the policy window. Policy entrepreneurs prompt key people, such as
politicians, to pay attention, and they bring together solutions to problems and both
problems and solutions to politics (Kingdon 1995).
Baumgartner and Jones (1993) offer another policy change theory, the Punctuated
Equilibrium Theory, which is grounded in the process of defining an issue and agenda
setting. This theory characterizes policymaking in the United States as being driven by
long periods of stability that are punctuated by periodic moments of major change
(Baumgartner and Jones 1993). Politics in the U.S. are fragmented between the
separation of powers, federalism, and overlapping jurisdictions, thus the often long
periods of stability only change incrementally.
Once an issue has been placed on the agenda, such as dam removal, the
institutional locations where these authoritative decisions are made is called the “policy
venue” (Baumgartner and Jones 2009). The receptivity of these venues is a crucial
component in the development of policy (Baumgartner and Jones 2009). The venue in
which decisions are made is critical and the receptivity of these venues is a crucial
component in the development of policy (Baumgartner and Jones 2009). With increased
controversy, the decision-making venue is likely to change (Baumgartner and Jones
2009). Proponents for a change often “shop” among competing policy venues to find a
forum that will mobilize change to take place.
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The Advocacy Coalition Framework
Sabatier’s (1988) “Advocacy Coalition Framework” (ACF) focuses on the
interaction of two to four actors and/or advocacy coalitions that form in a particular
policy domain coalescing around a shared set of core values and beliefs. The ACF
proposes that changes in policy are a function of 1) the interactions between competing
“advocacy coalitions” within a policy subsystem (community); 2) events occurring in the
external subsystems such as shifts in public opinion, socioeconomic changes, and systemwide changes in governing coalitions; and 3) effects of stable system parameters
(Sabatier 1988; Sabatier and Jenkins-Smith 1999). Essentially, the ACF focuses on the
interactions of different coalitions of actors with shared policy beliefs.
Policy Change Theory in River Management: Dam Politics
Public policy that was created to promote economic development of the country
now contradicts widespread values favoring preservation, and the successful management
of natural resources, such as riverine ecosystems, is made possible with effective science
and well-informed public policy (Graf 1992). With the convergence of science,
management, and policy concerns driving dam removals forward, a fundamental shift in
accepted river management policies may be occurring (Doyle, et al. 2003).
An open “policy window” now exists, especially given the growing number of aging
dams and the number of FERC licenses coming up for renewal (Grant 2001). In other
words, the time is ripe for policy change to occur.
Political Receptivity and Physical Complexity
Lowry (2003) proposes a Theoretical Framework for Policy Change “to assess
variation between cases within a broad policy shift” (Figure 6). Lowry (2003) offers two
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key concepts for analyzing proposed policy changes: Political Receptivity and Physical
Complexity. Political receptivity characterizes how decisions are made and physical
complexity refers to how complicated implementing the decision may be.
Factors of political receptivity from Lowry (2003) can be traced to the Advocacy
Coalition Framework developed by Sabatier and Jenkins Smith (1999), which is focused
on the interactions of different coalitions of actors with shared policy beliefs. The ACF
maintains that policy change is a function of competition between coalitions that are
attempting to translate their beliefs into policy. Interactions between coalitions reflect
political receptivity (Lowry 2003).
Drawing on insights from Common Pool Resource (CPR) theory from Ostrom
(1990, 2001), physical complexity refers to not just the physical aspects of a project but
also the number of political jurisdictions involved and affected. The complexity of a
project increases with additional layers of political jurisdictions increase the complexity
of a project, and more complex situations are more difficult to change (Lowry 2003).
Pressman and Wildavsky (1984) in their seminal piece describe difficulties involved
when programs have more participants, differing perspectives, and a “tortuous path of
decision points.”
Together, the ACF and CPR theories provide the foundational principals that
underscore political receptivity and physical complexity, which are the independent
variables crucial to influencing policy change. Significant variations in policy change
outcomes take place depending on the interaction of different low and high degrees of
these variables. Lowry (2003) classifies these variations as types of change that occurs: 1)
Fundamental, 2) Experiential, 3) Secondary, and 4) Disjointed.
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The Independent Variables: Political Receptivity and Physical Complexity
Public policy has become “more complex with more agencies, more laws, more
decision makers, and more economic forces” (Graf 1992, 18). To understand policy
change, one must assess how receptive the involved policymakers are to changing the
issue at hand, what the interactions are between those pursing the change and those
resisting it, and how complex the project is. Lowry’s (2003) Theoretical Framework for
Policy Change displays political receptivity and physical complexity as dichotomies but
in reality they are continuous. It is important to note that achieving meaningful change is
more difficult than maintaining the status quo (Lowry 2003).
Factors of Political Receptivity
Political receptivity to change is a measurement of interactions among
participating coalitions (Lowry 2003). A coalition is defined as interest group members,
analysts, politicians, and agency officials who engage in some “nontrivial degree of
coordinated activity in pursuit of their common policy objectives” (Sabatier and JenkinsSmith 1999, 127). Decision-making takes place at different scales of government and
governance is often a difficult task, especially when diverse interests and conflicting
values are present. Receptivity to policy change increases if decision making takes place
in venues that are tolerant of changes proposals (Lowry 2003). When the costs of
maintaining the status quo are substantial and relatively obvious, there is greater political
acceptance of the undertaking (Lowry 2003).

40

Figure 6. “Theoretical Framework for Policy Changes” (Source: Lowry 2003)
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In general, if scientific evidence of the potential benefits are agreed upon by
diverse interests, cooperative relations are more likely to be formed and collaborative
efforts are likely to be more successful (Lowry 2003).
Therefore, political receptivity is considered high when 1) the venue that
decision-making occurs in is tolerant of change, 2) the costs of maintaining the status quo
are high and readily apparent, and 3) potential benefits of change are based on scientific
evidence that is widely embraced. Political receptivity is considered low when the
opposite occurs.
Factors of Physical Complexity
Physical complexity describes the complications of implementing a project, such
as dam removal, and Lowry (2003) draws on insights from the CPR literature to define
physical complexity. Ostrom (1990, 2001) has described how cooperative efforts to
change behavior among users of a commonly share resource (ex: a forest, fishery, or an
irrigation system) in order to protect and sustain a resource that resource does in fact
occur. Lowry (2003) notes that while the CPR literature shows that outcomes vary based
on certain characteristics of the undertaking at hand, the physical size of the resource
does not have a uniform effect on the complexity of the undertaking.
Lowry (2003) posits that physical complexity of potential changes in individual
situations involves two observable conditions: 1) scale and 2) dimensionality. Scale is not
simply a measurement of the physical size of a project but rather it is a measurement of
political jurisdictions affected. The complexity of tasks inevitably increases with
additional political jurisdictions, and therefore it is more accurate to measure scale in
terms of political jurisdictions affected (Pressman and Wildavsky 1984; Lee 1993; Lowry
42

2003). For example, think about two separate river systems. One river begins and ends
solely within the state of Oregon and its water rights are governed solely by Oregon. Now
think about a river system such as the Colorado River that flows through seven states and
into another country, Mexico. Given the greater number and types of political
jurisdictions, the latter situation, the management of the Colorado River, is inherently
more complex than the former.
Dimensionality takes into consideration the difficulty of implementing a highly
complex, multidimensional program versus a less complex, unidimensional programs.
Pressman and Wildavsky (1984) in their seminal piece describe difficulties involved
when programs have more participants, differing/conflicting perspectives, and a “tortuous
path of decision points.” To explore this further, think about an after school program that
teaches students how to flat-water canoe on a lake. Now consider a program that teaches
middle school students how to not only flat-water canoe on a lake but also how to
whitewater canoe on a river. This program also provides instruction on how to repair a
canoe, offers trainings on proper rescue techniques and first-aid, has a variety of field
trips in varying lengths of time, and is open to middle school, high school and college
students. The latter canoeing program is multidimensional and is therefore more complex
to implement than the former unidimensional program.
To summarize, physical complexity is considered low when 1) a limited number
of political jurisdictions exists (scale), and 2) multidimensional alterations are not
required (dimensionality) (Lowry 2003).
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Typology of Changes, the Dependent Variable
A fundamental change is considered to occur with high political receptivity
(receptive decision-making venues, high and relatively apparent costs to maintaining the
status quo, broad acceptance of the scientifically predicted benefits of change) and low
physical complexity (projects with only one dimension and few political jurisdictions).
These conditions lead to the most dramatic and permanent change.
Experiential changes are said to also occur when political receptivity is high, but
as opposed to fundamental changes, so are the number of political jurisdictions along
with the level of complexity. While fundamental alterations are eventually possible,
changes in these cases tend to occur through what Lowry (2003) describes as “policyoriented learning.” This takes place when participants in a restoration project monitor and
assess the impact smaller change has on the larger ecosystem. As participants learn from
practice and systematic experimentation, “experiential” changes can occur. This is also
referred to as adaptive capacity.
Secondary changes happen with projects that are both low in levels of cooperation
among participating coalitions. These changes/projects are not a result of experiential
learning and adaptive management practices but arise from reluctant compromises
between polarized coalitions. Secondary changes do not represent substantial shifts in
perceptions as evidenced in policy-oriented learning, and thus there is little alteration of
the status quo in these instances.
Disjointed changes occur when there is low political receptivity and a high level
of physical complexity of the undertaking. Coalition interactions do not occur in venues
tolerant of change, and there is a lack of consensus on costs of maintaining status quo and
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on scientific evidence of potential benefits of restoration efforts. In addition to these
aforementioned hurdles, there are added complications of many political jurisdictions and
multidimensional alterations.
Summary
This literature review has provided necessary context for understanding the
ecological and socio-political complexities of river management and dam removal that
will be explored as they pertain to the cases of Savage Rapids Dam and Gold Ray Dam
on the Rogue River through the remainder of this thesis.
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CHAPTER 3
METHODS
Introduction
Every river system contains a unique set of attributes including biophysical
characteristics, human created infrastructure, and stakeholder user groups. This thesis
traces the historical underpinnings and the role of dams in the Euro-American settlement
of the Rogue River Valley located in Southwest Oregon. This thesis also compares the
attributes that led to fundamental policy change that occurred with the removal of two of
the three dams: Savage Rapids and Gold Ray.
The Rogue Basin is one of the few river basins in the United States that has had
multiple large dams removed in quick succession with the removal of Savage Rapids
Dam in 2009 and Gold Ray Dam in 2010. These two events position the Rogue as a
suitable river system to study policy changes and river management using Lowry’s
(2003) Theoretical Framework of Policy Changes (Figure 6). By using Savage Rapids
Dam and Gold Ray Dam as a case study comparison, analogous patterns emerged as well
as incongruities.
Methodological Approach
This thesis conducts historical research and policy analysis using a case study
methodology. Benefits of this approach are well documented (Marshall and Rossman
1989; Gillham 2000; Hancock and Algozzine 2006; Gerring 2007; Yin 2014). Case
studies, a form of qualitative research, are intensive analyses that provide on-depth
understanding of situations (Hancock and Algozzine 2006). Gillham (2000) writes that
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qualitative research methods allow the researcher to investigate situations and explore
complexities that a more controlled approach, such as an experiment, does not provide.
Case studies are useful when asking “how” and “why” questions that investigate a
contemporary phenomenon in-depth, within a real-life context, and are bound by space
and time (Hancock and Algozzine 2006; Baxter and Jack 2008; Yin 2014). As noted by
Schramm (1971), “The essence of a case study, is that it tries to illuminate a process or
set of decision, why they were taken, how they were implemented, and with what result.”
This thesis is a descriptive case study utilizing a historical research approach, a
method of discovering what happened in the past through the analysis and interpretation
of documents, archival records, and public reports as described in Marshall and Rossman
(1989), Hancock and Algozzine (2006), and Yin (2009, 2014). This research employs a
multiple-case study design to explore differences within and between the removals of
Savage Rapids and Gold Ray Dams and to apply a policy framework for analyzing the
policy change. Yin (2009) writes that previous developments of theoretical propositions
guide data collection and analysis (Yin 2009). Previous work of Lowry (2003) assisted in
the policy analysis portion of this research through the utilization of a Theoretical
Framework for Policy Change “to assess variation between cases within a broad policy
shift.” This thesis treats policy change as the theoretical proposition and dam removal as
a case of policy change.
Data Collection and Analysis
Using a case study methodology, this thesis utilized two main types of evidence:
Documentation and Interviews. While using one source of evidence for an entire study
can be done, using multiple sources allows for findings and conclusions to be more
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accurate and convincing (Yin 2009). Using multiple sources of evidence strengthens case
studies and the utilization of multiple sources of information is called triangulation
(Hancock and Algozzine 2006; Yin 2014).
A portion of the research period during summer 2010 was spent living in the
study area, as recommended by Majchrak (1984) to gain knowledge about the region, the
socio-political environment, and stakeholders groups. Case study evidence (data) was
collected from the archives of the Josephine County Historical Society and the Southern
Oregon Historical Society. The Southern Oregon University library was visited to collect
government documents related to Savage Rapids Dam and extensive online research was
conducted for government documents, technical analyses, and reports for both SRD and
GRD. Newspaper articles were collected from the archives at the Grants Pass Courier in
Grants Pass and from the Medford Mail Tribune, which were housed on microfilm at
housed at the Medford Public Library. Newspaper articles and radio coverage were also
downloaded from the internet. Court documents were obtained through public records
requests and downloaded from electronic databases.
In addition to document and archival record collection, six key-informant
interviews took place and field visits to both the SRD and GRD sites occurred during
summer 2010.
The following sections provide a brief discussion and of the types of evidence
used in this research and lists the evidence acquired during the data collection phase of
this project.
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Documentation
Documentation is common in case study research and has an explicit role in case
study data collection (Yin 2009). Documentary evidence includes letters, e-mail
correspondence, memoranda, meeting agendas and minutes, administrative documents,
news clippings and other forms of media, as well as formal studies or evaluations of the
case being studied.
The type of documents collected for this research include: 1) newspaper articles
and letters to the editor, 2) historical photos, 3) government agency studies, and 4) court
case proceedings. Table 4 provides a sample of documents utilized.
Table 4. Example documentation utilized
Type of Document

Governmental
Documents

Court Cases

Newspaper Articles

Savage Rapids Dam

Gold Ray Dam

Draft Environmental Assessment,
Fish Passage Improvements,
Savage Rapids Dam
U.S. Bureau of Reclamation
August 2005

Gold Ray Dam Project
Draft Environmental
Assessment
National Oceanic and
Atmospheric Administration
February 2010

National Marine Fisheries Service
v. Grants Pass Irrigation District,
no. 98-3034-HO
[D.Or. filed 22 April 1998]

Before the Hearings Office for
Jackson County, Oregon
Case No. ZON2010-00339
Decision and Final Order

“Senate panel OKs $13 million
for dam removal”
Daily Courier
05-July-2008

“Future of Gold Ray Dam up
in the air”
Mail Tribune
07-March-2008

Interviews
Interviews were utilized in this research to provide additional context and validity
to the case study. Interviews were not the sole source of data used in this study.
Interviewees were selected from a purposeful sample of individuals who had a leadership
role in an organization (i.e. government, managing agency, NGO) involved in either or
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both the SRD and GRD cases. Purposeful sampling “seeks to maximize the depth and
richness of the data to address the research question” (Di-Cicco-Bloom and Crabtree
2006, 317).
The interviews were designed to 1) provide the investigator with background
information about Savage Rapids and Gold Ray Dams, including but not limited to the
dams’ operations and events leading up to their removals; 2) identify the individuals and
organizations that were engaged during the dam removal decision-making periods and
how these individuals and/or organizations participated; 3) give personal opinions and
insights about the dam removal processes and outcomes; and 4) be directed to important
documents, records, and/or events.
Six in-depth interviews were conducted. Five in-person interviews were
conducted between July and September 2010 in the Rogue River Basin, OR, and one
telephone interview was conducted in May 2011 from Ellensburg, WA (Table 5). The
interviews were not recorded as the investigator decided that recording would be a
distraction from the interview itself and act as a substitute for listening closely during the
interview (Yin 2009). Since the interview data were not utilized to make generalizations
or formulate a theory, the number of interviews conducted was not of concern nor created
sampling bias that affected the analysis of policy change.
Prior to contacting potential interviewees, the investigator consulted with the
Human Subjects Review Committee (HSRC) at Central Washington University to
determine if this research project was subject to HSRC review. The HSRC determined
that this study did not qualify as “human subject research” as defined by federal
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regulations and that the investigator had fulfilled obligations of communicating with the
HSRC. No further action was required.
Table 5. List of interviewees
Interview Number
1
2
3
4
5
6

Affiliation
WaterWatch of Oregon
Jackson County
RVCOG
GPID
Rogue Flyfishers
USBOR

Dam

Interview Date

SRD & GRD
GRD
GRD
SRD
GRD & SRD
SRD

12 July 2010
12 July 2010
9 September 2010
10 September 2010
14 September 2010
20 May 2011

Data Analysis
Documents collection were reviewed and categorized by dam. Historical
newspaper articles and photos provided information to develop Chapter 4 which presents
background information of Euro-American settlement of the Rogue River basin
beginning in mid-1880s. This investigation included five mainstem dams that were built
on that supported settlement of the Rogue Valley. These dams were all eventually
removed and their stories are told throughout Chapter 4.
To provide an analysis of fundamental policy change that occurred with the
removal of Savage Rapids Dam and Gold Ray Dam, applicable information from the case
study evidence was extracted to describe the attributes of whether or not political
receptivity and physical complexity were high or low for each dam removals. Given the
qualitative nature of Lowry’s (2003) framework, the analysis provided is also qualitative
in nature.
Political Receptivity
To determine if political receptivity to the dam removals in this study was high or
low, stakeholders were identified from the public record, news clippings, and interviews
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as being either opposed to or supportive of the restoration efforts and a percentage value
was assigned. Content was analyzed to identify major themes the stakeholders raised
during the decision-making process. As stated earlier, the conditions identified in
Lowry’s framework that influence the level of receptivity are 1) decision-making venue,
2) costs of maintaining the status quo, and 3) scientific evidence of the potential benefits
of the project. The decision-making venue was identified for each dam removal through a
review of news clippings, participants’ websites, and public documents as well as from
interviews and peer reviewed literature. Advocacy coalitions were identified and
categorized as being in favor of dam removal or dam retention.
The costs of rehabilitating and retrofitting the dams for safer fish passage versus
removing were extracted from the NEPA planning documents, technical reports, and
what was reported in the media. Simple math was performed to determine which had
higher predicted cost: removal or retrofitting the dam for safer fish passage. Costs were
teased out both in looking at real dollars, benefits for society, and what was lost if the
dam was removed.
To determine if scientific information was widely embraced, statements and
comment letters by participating agencies, organizations, and individuals were read and
analyzed. Scientists were identified and categorized by their political jurisdiction.
Physical Complexity
To determine if physical complexity of removing both of the dams was high or
low case all the forms of case study evidence was analyzed to determine the number of
political jurisdictions for each dam (scale) and the layers of government that the decision
needed to go through in order for the dams to be removed (dimensionality). This included
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sources of funding, permitting, etc. Furthermore, the purpose of the dam and whether or
not it was serving its purposed factored into the complexity of its removal. A single
purpose dam, e.g. irrigation, represents less physical complexity than a dam with more
than one purpose, e.g. irrigation and hydropower.
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CHAPTER 4
HISTORY OF DAM BUILDING ON THE ROGUE RIVER
Introduction
Euro-American settlement took hold in the Rogue River basin in the mid-1850s.
Several hundred dams were built throughout the basin to supply water for agriculture,
industry and domestic uses (Lichatowich 1999). Hot and dry summers meant irrigation
water was required to grow a variety of crops; hydraulic mining used large amounts of
water to wash gold out of hillsides; industry and the towns and cities that were settled
consumed electricity; and these communities needed drinking water supplies. In addition
to the water the Rogue River supplied, the river and its tributaries supported tens of
thousands of salmon and steelhead that were, and still are, a cornerstone of culture,
recreation and industry.
This chapter expands on this history of Euro-American settlement along the
Rogue River, provides a brief description of salmon and issues the fish faced with the
arrival of Euro-American settlers, and contains a historical overview of five mainstem
Rogue dams that were built and eventually removed (Table 6). A more in-depth history
of the events that led to the removal of Savage Rapids Dam and Gold Ray Dam is
provided in this chapter as context for the analysis of policy changes presented in Chapter
5. The dams appear in this chapter in order based on the year they were removed.
Native Americans
The Rogue River basin was inhabited by Native Americans as early as 8000-9000
BP. The Penutian-speaking Takelma people inhabited the interior Rogue River Valley;
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the Athapaskan-speaking Dakubede live in the southwest-western parts of the basin; and
the Hokan-speaking Shasta group lived to the south (Rose, Johnson and Tveskov 2010).
Table 6. Dams once located on the mainstem of the Rogue River. Listed in order of
removal date.
Dam

Year(s) Built

Year Removed

1890

1905

1902-1904

1923

Gold Hill Dam

1944

2008

Savage Rapids Dam

1921

2009

Fish passage

1902-1904

2010

Fish passage; functionally
obsolete; structurally unsound

Grants Pass Dam
Ament Dam (Golden
Drift Dam)

Gold Ray Dam

Why/How Removed
Destroyed in flooding
Fish passage; Destroyed in
flooding
Fish passage; No longer
needed

The Takelma peoples were divided into smaller, local groups. The villages of
Lowland Takelma were located along the Rogue River from the Table Rock area, which
is near Gold Ray Dam, downriver to present day Grants Pass, which is near Savage
Rapids Dam (Rose, et al. 2010).
Throughout the basin these early inhabitants were hunter-gatherers (foragers) and
mainly survived on fishing for salmon and gathering acorns (Benke and Cushing 2005;
Meengs and Lackey 2005). They also hunted deer and elk and gathered other plant-food
sources, such as berries and camas (Benke and Cushing 2005; et al. 2010). Salmon was
the main protein source for these coastal indigenous populations since overlapping runs,
along with curing, provided a nearly year-round supply (Meengs and Lackey 2005).
While it is not precisely known, Meengs and Lackey (2005) estimated that the total
salmon run along the Oregon coast was 1.75-5.26 million annually.
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Historic-Era
The first Euro-American descendants to arrive in the Rogue River Valley were
beaver trappers and fur-traders. Peter Skene Ogden, Hudson’s Bay Company most
remembered fur trader, arrived in the Rogue River Valley with his “fur brigade” in the
winter of 1826-1827 (Rose, et al. 2010). Ogden traveled the Columbia River, the
Klamath and Deschutes basins, and eventually came through Siskiyou Pass opening a
route that was eventually used by Hudson’s Bay Company “Southern Brigades” (Rose, et
al. 2010). Staged out of Hudson Bay’s Fort Vancouver, Ogden’s expeditions passed
through the Umpqua, Rogue, Shasta, and Klamath River valleys while traveling to the
Sacramento River in California (Rose, et al. 2010). This route became known as the
Oregon-California Trail (Rose, et al. 2010). This trail through the Rogue River Valley
opened it up to settlers. By the 1840s, cattle and horse drives from Mexico to California
to Oregon became ever more common, causing friction with the Takelma, Shasta and
Athapaskan peoples (Hyman, Johnson and Tveskov 2008).
After gold was discovered in northern California in 1848, use of the OregonCalifornia trail flourished as settlers living in the Willamette Valley in northwest Oregon
traveled south through the Rogue basin by the thousands in search of fortune (Rose, et al
2010). The establishment of this trail opened southwest Oregon to gold prospecting,
having “profound consequences” in the region (Rose, et al. 2010). Gold was discovered
in 1851 in the Illinois River, a tributary to the Rogue River (Meengs and Lackey 2005).
In January 1852, gold was discovered on Jackson Creek, another tributary stream (Benke
and Cushing 2005; Linenberger 2000). Gold was also discovered in several other
drainages in the Rogue River basin in the early years of the 1850s (Rose, et al. 2010). The
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settlement of the Rogue River Valley was simultaneous to the gold rush of Southwest
Oregon (Linenberger 2000).
News spread quickly to California mining camps and miners flocked to the area
and communities, such as Gold Beach located at the mouth of the Rogue River (Dodds
1959; Linenberger 2000). The discovery of gold led to a rapid increase in Oregon’s
population, stimulating a need for agricultural products (Meengs and Lackey 2005). To
feed the people, agriculture sprang up in the settlements of Ashland, Willow Springs,
Phoenix, Talent, and other communities (Linenberger 2000). The rush for resources led
to increased conflicts between the Anglo settlers and the Native Americans. Attempts
were made by both the Anglo-settlers and tribal leaders to co-exist yet episodes of
violence escalated as the demographics became more favorable to the settlers (Hyman, et
al. 2008). In the summer of 1853, as tension and misunderstanding increased, and
eruption of violence occurred leading to cabins being burned down and major loss of life
(Hyman, et al. 2008). With the arrival of a new Indian Affairs official with the U.S.
Government in September 1853, negotiations commenced resulting in the signing of the
Table Rock Treaty which created the Table Rock Reservation, the first Indian
Reservation in the Pacific Northwest (Hyman, et al. 2008). Irrespective of this, a state of
war continued to exist, culminating in the Rogue River War of 1855-1856. Numerous
massacres of both Native Americans and Euro-American settlers took place eventually
leading to the abandonment of the Table Rock Reservation and the removal of the Native
Americans from the area (Hyman, et al. 2008).
From 1850 to 1890, gold and coal mining, logging, shipbuilding, agriculture and
commercial salmon fishing dominated the Euro-American settlers’ economy (Benke and
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Cushing 2005). Given the hot, dry summers, early attempts at agriculture were mostly
confined to raising grain for livestock. Some attempted to cultivate orchards but between
a lack of irrigation water and transportation to get crops to market, these early endeavors
mostly failed (Linenberger 2000). The Southern Pacific Railroad was completed in
Jackson County in 1887 which provided a greater connection to the area from places
outside the region which in turn increased the outside knowledge of the fruit growing
potential in the area (Linenberger 2000; Rose, et al. 2010); however, irrigation water
continued to be a limiting factor (Linenberger 2000).
Salmon and Settlement
By the time the Euro-American settlers arrived in the Pacific Northwest in the
middle of the nineteenth century, problems associated with dam building were wellknown, as populations of Atlantic salmon in many streams in the Northeast had become
decimated (Lichatowich 1999). As settlement and development began to take hold in the
Pacific Northwest, lawmakers in the region enacted legislation in an attempt to protect
salmon populations from dams (Lichatowich 1999).
In August 1848 Oregon became a U.S. territory, and Section 12 of the State’s
Territorial Constitution recognized the value of salmon and declared that rivers and
streams supporting salmon “shall not be obstructed by dams or otherwise, unless such
dams or obstructions are so constructed as to allow salmon to pass freely up and down
such rivers and streams” (Lichatowich 1999). In 1890, Oregon’s first legislature “passed
a law requiring fish passage at all dams” (Lichatowich 1999).
While these laws were passed to protect salmon resources, they were poorly
enforced (Lichatowich 1999). Hundreds of dams were built on Rogue River tributaries
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without passage for migrating salmon (Lichatowich 1999). These dams were mainly built
to supply water for irrigation and hydraulic mining. Miners began utilizing hydraulic
mining techniques in 1856 through the turn of the century (Lichatowich 1999; Meengs
and Lackey 2005). Hydraulic mining was a method to extract gold hidden in hillsides by
using high-pressure water hoses. This technique literally washed entire hillsides into the
Rogue River and its tributaries, which degraded salmon habitat, suffocated adult salmon,
and smothered redds (Meengs and Lackey 2005). Lichatowich (1999) wrote that the
Rouge, Illinois and Applegate rivers “ran brick red with heavy silt loads,” and Meengs
and Lackey (2005) described how enough material was washed into the Rogue River that
“the entire river turned reddish-yellow.” Mining effects on salmon were widespread and
reduced the overall abundance of salmon in the Rogue River basin (Lichatowich 1999;
Meengs and Lackey 2005).
Robert Denison Hume, A Salmon Conservation Leader
The Hume family moved to California in 1864 from Maine and established a
salmon cannery on the Sacramento River, one of the first canneries on the entire Pacific
Coast (Lichatowich 1999). Over concerns that the Sacramento salmon runs were in
decline they moved their cannery operation to the Columbia River in 1867. After hearing
about the Rogue River’s plentiful salmon runs, Robert Denison Hume, (nicknamed R.D.),
left the Columbia to build the first salmon cannery on the Rogue River during the winter
1876-1877 (Dodds 1959; Lichatowich 1999; Meengs and Lackey 2005). In addition to
the cannery, he built a warehouse, a can-making establishment, a bunkhouse, and a mess
hall for his fishermen (Dodds 1959). In addition, he bought all the tidelands in the estuary
(Lichatowich 1999).
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R.D. Hume was considered a leader in salmon conservation. He recognized there
were limitations to salmon as a resource and called upon lawmakers to protect salmon
spawning habitat and regulate fishing (Cone and Ridlington 1996). He also built the first
salmon hatchery on the Rogue River. In a pamphlet he published in 1893 titled Salmon of
the Pacific Coast, Hume wrote:
There is no question but salmon were most plentiful before
civilization had begun its work, and when dams, traps and
other obstructions and hydraulic mines were unknown, when
the sources of the river were unsettled and undefiled by the
sewerage of the cities of the forests after the head waters still
untouched by man, and the country yet in its natural state.
The Five Main Dams on the Rogue Mainstem (1890-2010)
Grants Pass Dam
The first known dam to have been built across the mainstem of the Rogue River
was the Grants Pass Dam built in 1890 by the Grants Pass Power Supply Company
(Figure 7) (Lichatowich 1999; Momsen 2009). This 12-foot dam, also called the Grants
Pass Power Dam and the Grants Pass Diversion Dam, fed water into a power plant that
supplied the City of Grants Pass with hydroelectricity (Figure 8). The dam also provided
irrigation water. After being destroyed by flooding in 1905, the dam was replaced with a
structure half its original height but without a fish ladder (Lichatowich 1999).
As early as 1895, there were reports and accusations about losses to the Rogue
River fishery from the dam, although some considered it a mere bump in the river
(Momsen 2009). Although some fish passed the structure at given flows, the dam blocked
passage for the majority of the fish run, and throughout the summer months, the river
would be crowded with fish for a half mile below the dam (Lichatowich 1999).
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Figure 7. Location Map of Grants Pass Dam
(Source: Latitude Geographics Group Ltd.)
An article dated 30 March 1895 referring to the Grants Pass Dam reads, “The
Gold Beach Gazette is still harping about the dam across Rogue River at Grants Pass and
claims that the obstructions in the river here in the way of fish traps and dams are ruining
interests of Rogue River.” Hume also claimed that the dam(s) were killing spawning
salmon (Dodds 1959).
For several years the waters behind the Grants Pass Dam provided recreation in
the form of sail boats, covered boats, and canoes; and there was a swimming hole (Figure
9) that was heavily used until area residents became more cautious about where they
swam in the river during a polio scare in the late 1940s (Momsen 2009).
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Figure 8. Historic photo of Grants Pass Dam looking upstream
(Source: Josephine County Historical Society)

Figure 9. Swimming hole above the Grants Pass Dam on the Rogue
River at Riverside Park in Grants Pass, Oregon.
(Source: Josephine County Historical Society)
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Figure 10. Rogue River at the site of the former Grants Pass Dam,
circa 2009 (Source: Josephine County Historical Society)
By the 1940s, the Grants Pass Dam was in a deteriorate state and no longer create
fish passage problems (Lichatowich 1999). Today, the existence of Grants Pass Dam is
hardly noticeable (Figure 10).
Ament Dam
The Ament Dam, originally called the Golden Drift Dam, was built in 1902-1904
by the Golden Drift Mining Company to supply power to the Dry Diggins Mine and with
the intent to supply irrigation water to the farms and orchards in the Grants Pass area
(Momsen 2009). It was located roughly three miles upstream from Grants Pass (Figure
11). As written in the Oregon Observer (1902), “. . .a better site for a dam than selected
by the Golden Drift company could not have chosen,” and “the completion of the Rogue
river dam will settle the question of future power for factories and all manufacturing
purposes for all time in Grants Pass.” This statement was never actualized.
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Figure 11. Locator Map of Ament Dam
(Source: Latitude Geographics Group Ltd.)

C.G. Ament was the president of the Golden Drift Mining Company and his
brother C.W. Ament was the general manager (Momsen 2009). The Aments had grand
plans for the dam. They built a powerhouse to power the Golden Drift Mine and had
planned to install larger electric generators and sell excess power; they also planned
irrigation canals that were never entirely finished (Momsen 2009). In 1905, the dam did
not survive flooding and the Aments went to work rebuilding it.
The year 1909 marked a pivotal year for the Aments and their dam. In February
1909, the Aments entered a contract with the Josephine County Irrigation and Power
Company for water delivery to the irrigation company’s ditches (Momsen 2009).
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However, in late 1909, major flooding practically demolished the dam, damaged the
fishways, and swept away the irrigation pump that was to be used to supply water to the
Josephine County Irrigation and Power Company (Medford Mail Tribune 1909; Medford
Mail Tribune 1910). The day before this flood, dissatisfied minority stockholders of the
Golden Drift Mining Company brought a suit against C. W. Ament, C. G. Ament, and M.
C. Ament (Medford Mail Tribune 1909). Despite this, by 1911 the log-crib Golden Drift
Dam was rebuilt as a 25-foot high concrete structure and renamed Ament Dam (Momsen
2009). In 1913, Judge Calkins ruled in favor of the stockholders and required the Aments
“to account for moneys received in behalf of the mining company” (Momsen 2009). A
new company made up of Chicago stockholders formed the Chicago Rogue River
Company and took over possession of the dam (Momsen 2009).
Fish passage issues at the Ament Dam became more severe after the 1909
flooding event took place. Approximately five thousand Chinook salmon were
“. . . imprisoned below the Ament dam and cannot ascend the river to their spawning
grounds on account of the destruction of the fishways in the dam wrought by the floods
of last winter. . .” (Medford Mail Tribune 1910). Master Fish Warden McAllister had
ordered a fishway to be built, however, it did not appear that it had happened as accounts
of “. . . millions of fish are beating their brains out in an endeavor to make their way up
the river. And there is nothing being done to prove an adequate fishway for them” being
reported in the 2 June 1910 Medford Mail Tribune. Frustration and anger was evident
with statements such as “The people of Jackson County would almost be justified in
blowing the thing up” (Gold Hill News 1910).
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A state game warden did exactly and blasted an “adequate fishway” at Ament
Dam that was immediately effective for the “imprisoned fish below began to ascent at
once” (Momsen 2009). However, the game warden was brought to court. He based his
defense on the ground that his action “. . .was imperative to conserve the food supply in
Southern Oregon during the war” (Momsen 2009). The case against the game warden
was dropped because it was well-known issue that Ament Dam was blocking fish passage
and an order to remove “fish hindering obstructions” had already been granted (Momsen
2009). Momsen (2009) reports that Ament Dam underwent some repairs after the blasting
and fish ladders were built.
The ultimate fate of Ament Dam is not entirely clear in the records. Reports of
flooding during the winter of 1918-1919 were thought to be a culprit in rendering the
dam unfunctional (Momsen 2009). It is also said that Ament Dam was dynamited in
December 1921 (Momsen 2009). Another report of flooding in January 1923 is thought
to have taken out the remaining portions of Ament Dam (Momsen 2009).
Gold Hill Dam
Gold Hill Dam (Figure 12) was a diversion dam that was located on the mainstem
Rogue River at River Mile 120-121, approximately one mile northeast of the town of
Gold Hill, Oregon (Kramer 2007; Hyman, et al.2008). Similar to the other dams on the
Rogue River, Gold Hill’s history is embedded in Euro-American arrival and subsequent
settlement of the region. Miners and settlers began to move into the Gold Hill area
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Figure 12. Locator Map of Gold Hill Dam
(Source: Latitude Geographics Group Ltd.)

after the indigenous Indians were forced out of the area during the Rogue River War of
1855-1856; and with the discovery of gold in the surrounding hills, a community called
Dardenelles expanded rapidly with hotels, a trading post, a place to eat, and a boarding
house (Hyman, et al. 2008). In 1862, the Dardenelles property was acquired by Thomas
Chavner who became wealthy from gold mining in the area, and Gold Hill was
subsequently established in 1844 on Chavner’s land (Hyman, et al. 2008).
The first known water diversion in the Gold Hill area dates to 1892 with the
construction of the Houck Mill, a water-powered flour mill powered via the Houck Ditch
which survived possibly as late as 1925 (Kramer 2007). It is thought that the City of Gold
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Hill built this diversion canal for its water supply and then expanded the canal and
constructed first a log diversion dam, and later a concrete one, to supply water to a pump
house (Kramer 2007). While not documented, it is believed that the pump house and
diversion dam were related to the development of the Beaver Portland Cement Company
Plant in 1911 when initial construction of the company’s cement manufacturing facilities
began (Kramer 2007).
The cement company’s plant finally produced its first product in November 1916
(Kramer 2007). The Beaver Portland Cement Company’s facility had a production
capacity of 1000 barrels of cement a day and employed over 100 workers, a significant
portion of the population in Gold Hill (Kramer 2007). Producing this amount of cement
required enormous amounts of raw materials and energy. The majority of the power came
from the Gold Ray Dam and Powerhouse, two miles upstream from Gold Hill, and some
was produced at Gold Hill (Kramer 2007). In an article published in the Medford Mail
Tribune in December 1925, Beaver Portland Cement Company was described as “the
largest users of electric power in southern Oregon” (Kramer 2007).
At this time, the cement company attempted to make improvements and upgrades
to their operation in connection with the city of Gold Hill. These investments would have
roughly doubled their production capacity, which would have required additional water to
be diverted from the Rogue River in order to generate the needed power (Kramer 2007).
However, the California Oregon Power Company (COPCO) supplied the majority of the
power to the cement plant from its operation at Gold Ray Dam and it owned the property
that Beaver Portland Cement Company wanted to expand onto, COPCO sued both the
City of Gold Hill and Beaver Portland to prevent the expansion from happening (Kramer
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2007). The cement plant’s expansion was tied up in litigation for nearly ten years and
culminated in a final ruling in favor of Beaver Portland (Kramer 2007). However, in
1933, the company sold its Gold Hill operation along with their expansion plans to
Denver based, Ideal Cement Company (Kramer 2007).
Ideal Cement Company began construction on the Gold Hill Dam and expansion
of the powerhouse in 1944 and the plant went into operation during the winter of 19451946 (Kramer 2007). Gold Hill Dam was a gravity-type concrete dam that was roughly
1000 feet long, comprised of two main sections in an l-shape and ranged in height from
two feet to six (Kramer 2007). The Ideal Cement Company Powerhouse provided a total
of 25Kw that supplied power to the cement company’s operations and excess power was
sold to Gold Hill residents (Kramer 2007). The dam also supplied municipal water to the
city (Kramer 2007; River Design Group 2015). The Ideal Cement Company Dam and
Powerhouse complex was a significant industry for Gold Hill until it ceased operation in
1969 due to the facility’s aging infrastructure and a new Ideal Cement facility that was
being built in Seattle (Kramer 2007).
Through a contractual provision, Ideal Cement Company ownership of the dam
and powerhouse was reverted to the City of Gold Hill, despite the city not wanting the
facility (Kramer 2007). Although power production had ceased, the city used the
diversion dam and canals to supply drinking and irrigation water (Kramer 2007; Blumm
and Erickson 2012). Throughout the 1980s, the city unsuccessfully attempted several
times to resume power generation at the Gold Hill facility through outright selling the
powerhouse or by entering public-private partnership agreements (Kramer 2007)
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Gold Hill Dam’s days quickly became numbered in the early 2000s, when the
Oregon Water Resources Department discovered that the City of Gold Hill was diverting
140 cfs of Rogue River water, an amount that was based on an expired water right
(Specht 2004). The department ordered the city to reduce its diversion amount to the
city’s legal water right of three cfs or face fines (Specht 2004, 2007). The city reduced its
diversion amount at Gold Hill Dam and embarked on building a new water intake
facility. In 2006, the City of Gold Hill constructed the new facility about 150-feet
upstream of the dam, rendering it obsolete (Blumm and Erickson 2012).
At the same time in history, the National Marine Fisheries Services began
pressuring Gold Hill to remove the dam to assist with the recovery of Coho salmon, a
threatened species under the Endangered Species Act (Specht 2007; Blumm and Erickson
2012). Gold Hill Dam was considered the number two fish barrier on the Rogue River,
second behind Savage Rapids Dam, as salmon fry and smolt would get caught up in the
diversion canal (Specht 2004). The city worked with the Rogue Valley Council of
Governments (RVCOG) to pursue a dam removal plan.
The city and RVCOG secured necessary funding, contracted with Slayden
Construction Group and River Design Group Inc. to remove the dam, and applied for the
necessary permits. In July 2008, removal of Gold Hill Dam commenced with a “dam
breaking celebration” (Pollock 2008). In a press release issued by NOAA on 16 July
2008, mayor of Gold Hill, Gus Wolf stated:
As stewards of the Rogue River, which flows
through the heart of our city, we fully support
removal of the dam. Dam removal and restoration
of the site will provide benefits not only to the
citizens of Gold Hill, but to citizens of the Rogue
Valley, the state of Oregon and the Northwest.
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The dam’s removal cost roughly $1.2 million and was completed in summer 2008
(River Design Group 2015).
Savage Rapids Dam
The Grants Pass Irrigation District (GPID) was formed in January 1917 by local
residents to investigate and build a reliable source of irrigation water to farms in Jackson
and Josephine counties (Linenberger 2000). After receiving reports from engineering
consultants, the GPID Board of Directors adopted a plan to provide irrigation water from
diverting water straight from the Rogue River via a pumping system, pipelines, and
canals (Linenberger 2000). The first irrigation water deliveries to farms were made in late
May and early June of 1920 (Linenberger 2000). Around the same time, the GPID Board
received another report from their consultant that proposed building a hollow concrete
dam across the Rogue River that would divert river water into a gravity canal and deliver
water through an extensive system of canals and laterals (Linenberger 2000). Deemed a
long term solution to the area’s irrigation problem, construction on Savage Rapids Dam
and the water delivery system began in July 1920 (Linenberger 2000).
On 5 November 1921, a dedication ceremony held by GPID took place, marking a
new day for irrigation in the area (Figure 13) (Linenberger 2000). Enthusiasm for the new
dam was exuberant with approximately 3,000 people in attendance at the dedication
(Momsen 2009). The president of the Oregon Agricultural College, now Oregon State
University, provided the keynote speech which was followed by the firing of a powder
charge as the switch was closed by a 15-year old daughter of the GPID Board’s president,
thus setting the machinery at Savage Rapids Dam in motion (Momsen 2009). In Momsen
(2009), the following was printed in The Oregon Observer on 9 November 1921:
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Sparkling in the sunshine of a perfect autumn day,
the waters of the Rogue River were dedicated for irrigation
purposes at the celebration for the Savage Rapids Dam
and Grants Pass Irrigation District, where dreams of a
quarter century became an actuality here Saturday.

Figure 13. Historic photo taken on the day of the dedication ceremony in 1921.
(Source: Josephine County Historical Society)
Savage Rapids Dam was located at River Mile 107, 8km upstream from the town
of Grants Pass (Figure 14). Through the use of stoplogs at the dam’s crest, Savage Rapids
Dam would seasonally raise the level of the river by 3.4 m (Benik, Hamilton and Redding
2010). The resulting reservoir fed water to the gravity canal headworks and a
hydraulically powered pumping plant (Whitworth 2001; Benik, et al. 2010).
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Figure 14. Locator Map of Savage Rapids Dam
(Source: Latitude Geographics Group Ltd.)
Safe passage for salmon migration had been an issue at Savage Rapids Dam since
SRD was originally built (U.S. Bureau of Reclamation 1976; U.S. Bureau of Reclamation
1995; Benik, Hamilton and Redding 2010). Fish passage issues existed for salmon
migrating both upstream and downstream (U.S. Bureau of Reclamation 1976). Although
a fish ladder was built on the north side of the dam when it was originally construction in
1921, fish screens were not installed (U.S. Bureau of Reclamation 1976; Whitworth
2001). Fish screens are installed on diversion dams and water intake structures to prevent
fish from entering diversion canals and being harmed or killed. Juvenile salmon
migrating through SRD were sucked into the irrigation canals and ended up out in the
fields being irrigated and “one farmer scooped hundreds of salmon out of his fields”
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(Arman and Wooldridge 1982). The first screens at SRD were installed by GPID in 1934
(Whitworth 2001). Also in 1934, the Oregon State Game Commission built the south
fishway, which served as the primary route over the dam for fish migrating upstream
(U.S. Bureau of Reclamation 1976; Benik, et al. 2010).
Over the years, SRD and its infrastructure deteriorated from normal wear and tear
and were damaged from flood events creating a need for repairs; however, GPID lacked
funds for maintenance and repairs having suffered economic hardships through the Great
Depression (Linenberger 2000). GPID sought federal assistance in 1949 for funds to
rehabilitate the dam, reconstruct an important pipeline, and install fish screens
(Linenberger 2000; Benik, et al. 2010). Congress subsequently authorized USBOR to
assist GPID in addressing these issues thus marking the beginning of federal involvement
at SRD (Linenberger 2000; Benik, et al. 2010). Other modification projects were
completed by USBOR from 1953-1955 and again from 1957-1958 (U.S. Bureau of
Reclamation 1976, 1995).
Despite improvements to SRD over the years, fish passage issues persisted. In
1958, “fish screening facilities were added to the pumping plant intakes” (Benik, et al.
2010). However, the Oregon State Game Commission, now Oregon Department of Fish
and Wildlife, determined that the screens were not oriented properly and the approach
velocities were too great leading to the impingement and entrainment of juvenile salmon
(Whitworth 2001), and the turbines on SRD were said to have turned juvenile salmon
into “fish salad” (Gove 1998). In 1971, Congress authorized the USBOR to conduct a
feasibility study that included “(1) a study of fish passage at SRD and (2) a study of the
need to replace the existing distribution system of GPID” (U.S. Bureau of Reclamation
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1995) Throughout the 1970s and up until SRD was removed in 2009, a variety of fish
passage improvements were made but issues persisted and fish mortality continued to
occur (U.S. Bureau of Reclamation 1995; Whitworth 2001).
GPID’s Water Rights, the Beginning of the End of Savage Rapids Dam
In 1929, GPID was granted a water right by the State of Oregon’s Water
Resources Department to divert 203 cfs at Savage Rapids Dam to irrigate just over
18,400 acres of land (Whitworth 2001; Grossman 2002). Oregon water law requires
water rights permit holders to prove that water is being put to beneficial use, without
waste (Oregon Rev. Statutes § 540.610 2013). Beneficial uses include mining,
agriculture, and stock watering (Whitworth 2001). In order for GPID to retain its water
right for 203 cfs, it needed to prove that that water was being utilized to irrigate the
amount of acreage it originally was granted the water right for. However, it failed to do
so and in 1982, OWRD completed its final proof survey which revealed that only 7,738
acres of land were being irrigated (Whitworth 2001). The State, therefore, only certified
GPID’s water right for 96.94 cfs; well under half of historic diversion levels (Whitworth
2001). This reduction in water rights created difficulty for GPID to meet irrigation
demands placed on it and in 1987 and the irrigation district applied for additional water.
The application for additional water created an opportunity for dam removal advocates
WaterWatch of Oregon, Rogue Flyfishers, and American Fisheries Society to formally
insert themselves into the future of SRD.
In 1990, the OWRC granted GPID a temporary water right for an additional 52
cfs of water but it was conditioned upon GPID completing a study on water conservation
practices and making a plan for fish passage improvements at Savage Rapids, including
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but not limited to removing the dam. This agreement also mandated the formation of a
permit oversight committee (U.S. Bureau of Reclamation 1995). Another condition of the
temporary water right was that the OWRC could cancel the permit extension if GPID
failed to comply with the permit’s conditions (Whitworth 2001). Adhering to the
stipulations set forth, GPID commissioned the Grants Pass Irrigation District Water
Management Study which was completed in March 1994 (U.S. Bureau of Reclamation
1995; Whitworth 2001). This study, referred to as the Newton Study, recommended
removing Savage Rapids Dam and the GPID board subsequently passed a resolution to
do so (U.S. Bureau of Reclamation 1995). The temporary was right was set to expire on
31 October 1994 and needing additional time, GPID applied for a five-year extension.
Satisfied with GPID’s progress toward compliance, the OWRC extended the date of
GPID’s temporary water right to 15 October 1999 (Special Order 1994; U.S. Bureau of
Reclamation 1995).
Simultaneous to the Newton Study, the U.S. Bureau of Reclamation was
preparing an Environmental Impact Statement that analyzed fish passage issues at SRD.
In 1995, the agency released its “Planning Report/Final Environmental Impact Statement:
Fish Passage Improvement, Savage Rapids Dam” (PR/FEIS) with the Preferred
Alternative being for the removal of SRD and replacing it with a pumping facility for
continued irrigation water deliveries. However, the removal of SRD did not move
forward at the time “due to a lack of local consensus” (U.S. Bureau of Reclamation
2005).
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Save the Dam Effort Begins in Earnest
Shortly after the release of the PR/FEIS and despite the GPID Board vote to
remove the dam, members of the Board who actually wanted to keep the dam in place,
began a lobbying effort to “save the dam.” This led to a decade-long battle between the
“free the Rogue” and the “save the dam” factions.
Oregon State legislators Senator Brady Adams (R-Grants Pass) and
Representative Bob Repine (R- Grants Pass) utilized their positions in the state legislature
to assist GPID in saving the dam in early 1995. Senator Adams introduced Senate Bill
1005 which would have granted GPID an unconditional 150 cfs of water, without that
allocation being conditioned upon the removal of SRD, effectively overturning OWRC’s
conditions on GPID’s temporary water right (Buck 1995; O'Loughlin 1995b). A second
bill, Senate Bill 1006, would have required a dam removal decision to first be approved
by the Oregon State Legislature prior to any local government or state agency ordering a
diversion dam or reservoir be removed (Buck 1995). A third bill, Senate Joint Resolution
12, would have forbid a state agency, such as the OWRC, from adopting any
administrative rule without the blessing of the State Legislature and a directive note
attached to state agency budgets explicitly forbid state funding for dam removal without
approval from the legislature (Buck 1995).
Both SB1005 and SB1006 passed both the Oregon State Senate and House but
Governor John Kitzhaber had been threatening to veto both bills. The governor’s head of
natural resources was quoted in a newspaper article as saying “The governor’s message
has been clear, that we need to resolve the fish-passage problems and the removal of
Savage Rapids Dam is one way to do that” (O'Loughlin 1995c).
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The lawmakers struck a compromise deal with Governor Kitzhaber and a stateappointed committee was set up “to study ways the Grants Pass Irrigation District can
improve fish passage and use water more efficiently without necessarily removing the
dam” (Grants Pass Daily Courier 1995). An 18-person task force was appointed by the
governor and Sen. Adams in January 1996. The task force went to work reviewing the
findings of the 1995 PR/FEIS, soliciting professional input from biologists to engineers,
and formulating its recommendation.
In December 1996, the Savage Rapids Dam Task Force released its Final Report
and Recommendations. The task force agreed that the dam’s existing fish ladders,
screens, and turbines did not meet acceptable design criteria and accepted the concept
that adverse impacts to migrating fish exist; however, members of the task force did not
accept the science used in the PR/FEIS and believed that more fish mortality studies at
SRD were needed (Savage Rapids Dam Task Force 1996). The big thrust of the report
was that the task force developed another alternative to the three identified in the
PR/FEIS. This alternative, Alternative 4B Dam Retention Option, would keep SRD in
place but differed from the dam retention alternative identified in the PR/FEIS in that the
existing turbine pumps would be removed and replaced with electric pumps therefore
reducing the cost by about $5 million (Savage Rapids Dam Task Force 1996). A
comparison of the cost of alternatives is presented in Table 7.
Table 7. Comparison of estimated costs of alternatives to resolve fish passage issues at
Savage Rapids Dam
USBOR Dam Removal
Alternative

USBOR Dam Retention
Alternative

Task Force Alternative 4B

$12 million

$17 million

$13-15 million
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Unfortunately for the “save the dam” interests, the Savage Rapids Dam Task
Force did not reach consensus: two members of the task force signed off on the report
but stated that they did not agree to a dam retention alternative over the FR/PEIS dam
removal alternative and two members would not sign at all because they did not believe
fish mortality at the dam was taking place (Savage Rapids Dam Task Force 1996). Given
the lack of consensus, Gov. Kitzhaber did not accept the task force’s findings and the
dam removal controversy raged on.
The End Drew Near
The year 1997 marked a pivotal year in Savage Rapids Dam removal history
when the Southern Oregon Northern California Coho salmon became a protected species
under the Endangered Species Act, yet the GPID Board of Directors voted to retain the
dam. In a letter from NMFS, GPID was notified that a special permit may need to be
obtained in order for the dam to be retained (Long 1997a). Without this permit, called a
“take” permit, it would be illegal for SRD to remain in operation and harm, harass, or kill
the ESA-list Coho. The letter noted it could be technically feasible “to overcome the fish
passage problems” but “we [NMFS] are concerned that the GPID may be significantly
underestimating the cost” of retaining the dam retention alternative selected by the
Savage Rapids Dam Task Force (Long 1997a). The letter went on to say, “Of course, the
best choice for minimizing incidental take of coho salmon due to operation is dam
removal. In addition, it is clear that dam retention will be a significant economic burden
over the long-term” (Long 1997a).
The GPID Board of Directors, consisting of all new members since its 1994 vote
to remove SRD, agreed to review that decision, a decision made “under the threat of a
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lawsuit by WaterWatch and the loss of GPID’s water fright from the Oregon Water
Resources Commission” (Long 1997b). Given the finding of the Savage Rapids Dam
Task Force, some of the board members questioned the need to remove the dam, and on
22 July 1997, the board voted 3-2 to pursue the task force’s dam retention Alternative 4B
(Long 1997b). Yet, two weeks later on 5 August 1997 the board rescinded its vote to
retain the dam citing accusations that they had failed to properly notice the July 22
meeting in which the board voted to support (Long 1997d). This flip-flop infuriated the
“save the dam” camp and an effort to recall Board Chairman Tom McMurray began.
When McMurray joined the GPID Board of Directors, he wanted to save Savage
Rapids Dam yet recognized voting to do so would put the district’s temporary water right
at risk. In response to the recall effort, McMurray was quoted as saying, “The whole
thing is ridiculous. I spent three years on this, trying to save the dam. When the coho
listing came, I gave up” (Long 1997e). He understood the costs involved of removing the
dam versus keeping it and potential dam-related litigation GPID was faced with. In the
November 1997 GPID board election, McMurray was recalled and new “save the dam”
board members were elected. Under the direction of new Chairman Dennis Becklin, the
GPID board instigated a political and legal campaign to keep Savage Rapids Dam in
place that lasted from 1998 through the better part of 1999.
In February 1998, NMFS notified GPID they would not be issued a take permit
unless the district agreed to remove the dam, and until a take permit was in place, GPID
would not be allowed to divert water from the Rogue River (Long 1998a). In addition to
pressure from NMFS, the OWRC began indicated to GPID that their temporary water
right was at risk for failure to demonstrate progress toward solidifying a plan to remove
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the dam (Long 1998b). In April, an injunction against GPID was filed by the U.S. Justice
Department on behalf of NMFS who sought to prevent GPID from diverting water into
irrigation canals until the coho run would end in early July (Long 1997d). GPID
contested the injunction, requested a temporary restraining order against NMFS to
prevent the agency from implementing the ESA, accused NMFS of being a “dambuster,”
and insinuated that the Coho was listed under the ESA for the sole purpose of forcing the
removal of the dam (Long 1997d, 1998e). The federal judge presiding over the case
granted the preliminary injunction preventing GPID to divert and deliver irrigation water
until 3 June 1998 (Long 1998e)
Dissatisfied with GPID’s progress toward removing SRD, WaterWatch of Oregon
made a request to OWRC in 1998 to cancel GPID’s temporary right for 52 cfs of
supplemental water (Interview 1 2010). At a hearing in July 1998, both sides presented
their arguments. GPID asserted that OWRC did not have authority to condition the water
right permit removing the dam and characterized the hearing as a “political attack” (Long
1998e). In a Grants Pass Courier article printed on 31 July 1998, GPID’s attorney was
quoted as saying “it’s a crusade to take out the dam” (Long 1998e). WaterWater of
Oregon’s attorney argued that GPID had not proven due diligence on meeting the
stipulations of the temporary water right that required the GPID to adopt a plan for
removing SRD, and instead the GPID Board had been working to save the dam (Long
1998e). The ruling came down on 6 November 1998 when OWRC determined that GPID
had “failed to act with due diligence toward implementing the fish passage plan and dam
removal,” and their temporary water right was canceled (Whitworth 2001).
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GPID appealed this decision and settlement negotiations over the state water
rights case and the federal ESA case took place from 1998-1999. These negotiations were
closed door but eventually GPID was allowed to discuss its proposal with its patrons
(Duewel 1999a). The GPID Board of Directors proposed a $27 million plan to be paid by
the federal government that included funding to remove the dam and install a pumping
facility, to pay for the entire electrical infrastructure, to fund riparian work along the
reservoir, to construct and maintain recreation new facilities, plus more (Duewel 1999b).
This proposal was not acceptable to other parties in the negotiations and was criticized
for being a “plan for additional delay” (Duewel 1999a, 1999b). Despite this, the GPID
looked to its patrons to help chart the future of Savage Rapids Dam.
In January 2000, of the 2,940 GPID patrons who voted on the issue, 63% voted in
favor of the board’s proposal (Duewel 2000). This vote provided a mandate for the GPID
Board of Directors to move forward with negotiating a resolution that would result in the
removal of the dam (Duewel 2000). The vote also provided a clear message to Oregon’s
Congressional delegation that the community was ready to embrace dam removal, a
necessary step for securing Congressional authorization and appropriations (Duewel
2000), and on 23 October 2000, U.S. Senators Ron Wyden and Gordon Smith took a
major step forward when they introduced the Savage Rapids Dam Act of 2000 with $22.2
million in funding to removal the dam and replace it with a pumping facility (Whitworth
2001).
Given that not all the parties were in agreement on GPID’s $27 million proposal
settlement negotiations continued between GPID, OWRC, NMFS and WaterWater of
Oregon. The parties stuck common ground finally struck common ground in summer
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2001. This agreement, referred to as the 2001 Consent Decree, included many elements
of the GPID board proposal but at scaled back level. The 2001 Consent Decree instructed
GPID to seek federal authorization and appropriation to remove the dam and replace it
with pumps; certified GPID’s 52 cfs of water that had been canceled effectively giving
the district a full 149 cfs of water; instructed GPID to secure permits it needed to comply
with the ESA to operate SRD until it was replaced with pumps; and stipulated that GPID
would cease operation of the dam by 1 November 2005, with a one year extension to be
granted at the discretion of the judge (Duewell 2001; U.S. Bureau of Reclamation 2005)
From 2001-2007, Congress authorized and appropriated funding in incremental
amounts. The U.S. Bureau of Reclamation completed a Draft Environmental Assessment
in August 2005 to provide a revised preferred alternative to better reflect anticipated
Congressional funding (U.S. Bureau of Reclamation 2005). Dam removal began in
October 2006 and was completed in October 2009.
Gold Ray Dam and Hydroelectric Project
Gold Ray Dam, historically also referred to as Condor Dam, was built between
1902 and 1904 on the mainstem of the Rogue River near at River Mile 126 near the
unincorporated town of Tolo (Figure 15). The dam was originally built with logs that
were bolted to the bedrock and concrete was used to fill the spaces (Hamilton 1963). The
Gold Ray Dam and Hydroelectric Project, financed and built by two brothers, Dr. Charles
Reginald Ray and Colonel Frank H. Ray, was first of its kind on the Rogue, a large scale
hydroelectric generation facility.
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Figure 15. Locator Map of Gold Ray Dam
(Source: Latitude Geographics Group Ltd.)
The Ray brothers owned many large hardrock mines in the area including the
Braden Mine that had been purchased from Dan Condor (Kramer 2010). The Oregon
Metal Mines handbook stated that the Braden Mine was “one of the most important
mines in Jackson county” (Hamilton 1963). The Ray brothers believed that electric power
would make the operation or Braden more efficient. At the time a steam engine was being
used to “drive” the mine’s stamp mill, and so they pursued a site on the Rogue to build a
hydro-electric facility (Kramer 2010).
By 1902 the Ray brothers had acquired several thousand acres of land along the
river upstream of the town of Gold Hill and formed the Condor Water and Power
Company, thus moving the idea of a dam and powerhouse forward. The Ray’s retained a
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civil engineer, W. F. Hunter, to make a detailed map of the Rogue River to determine a
suitable location for a dam. Hunter’s map, considered the most detailed at the time,
confirmed that the site the Ray’s had selected indeed had adequate flows for the project
(Kramer 2010). According to The Democratic Times from November 1904:
The site of the dam is ideal in every respect and
seems to have been endowed by nature for this
very purpose. Aside from its usefulness from
the standpoint of its adaptability to its purpose,
the site is a beautiful and picturesque one.
The building of Gold Ray Dam and Hydroelectric Project was met with a great
deal of excitement in Southern Oregon as it was a major investment in the area (Figure
16). There was “no doubt that this is the greatest enterprise of its kind on the coast” (The
Democratic Times 1904). Mining and agriculture were to benefit. “It [Gold Ray Dam]
will make rich mines where otherwise there would be nothing but scabby mountain sides;
It will make a blooming Eden of what is now a barren waste, parched and dried for want
of water” (The Democratic Times 1904).
However, some doubted that the Rays could successfully control the Rogue River
behind a dam to generate power, and others opposed the project because of perceived
impacts on fishing (Kramer 2010). According to the Medford Mail Tribune (1963), there
were many who opposed the project, and someone even planted dynamite at the site;
however, no damage was done as the dynamite was quickly discovered. The project
proceeded none the less.
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Figure 16. Horse and buggy visiting the Rogue River prior to Gold Ray Dam being built.
Note the mature forest in the center of photo where the river disappears into the horizon.
This forest became inundated, eventually died off, and transitioned into an 80-acre
wetland complex. (Source: Rogue Valley Council of Governments)
An elaborate dedication ceremony that drew nearly 1000 spectators was held on 1
September 1902 (Kramer 2010). A large pavilion with a stage and an area for dancing
was built and “the salute of 100 guns was a continuous performance” (Kramer 2010). By
late 1902, an electric light plant was in place that provided on-site power to twelve arc
lamps that lit the night as some 200 men worked day and night shifts on the project
(Kramer 2010). The construction of Gold Ray Dam encountered problems and setbacks
including the collapse of a derrick that was hoisting approximately seven tons of rock and
flooding throughout winter and spring of 1902 (Kramer 2010). Despite these
complications, the coffer dam was completed in late fall 1903 and work on the
powerhouse had begun, and by March 1904, the powerhouse and turbines were
completed (Kramer 2010). Figures 17-20 are historic photos of the coffer dam being built
and of Gold Ray Dam from 1903-1904.
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Figure 17. Coffer dam being built during construction of Gold Ray
Dam in 1903-1904.
(Source: Rogue Valley Council of Governments)
During Gold Ray’s construction, the wood-fired steam generation plant in
Medford was becoming problematic and began failing to meet the city’s power needs.
The Ray brothers saw an opportunity to sell power generated at Gold Ray to Medford and
other Rogue Valley communities and began pursuing a franchise with the City of
Medford. In August 1904, a contract was signed between the City and the Ray’s, and new
power distribution system and power lines were under way. In addition to electricity,
Gold Ray also provided water to Medford. The first transmission of AC power is thought
to have taken place near the end of December 1904 (Kramer 2010).
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Figure 18. Upriver view of Gold Ray Dam being built in 1903-1904.
Table Rock Mountain is in the background.
(Source: Rogue Valley Council of Governments)

Figure 19. Historic photo of Gold Ray Dam being built in 1903-1904.
(Source: Rogue Valley Council of Governments)
88

Figure 20. Historic photo of a complete Gold Ray Dam and the
inundation behind the dam that killed off the mature forest as
pictured in Figure 16. (Source: Rogue Valley Council of Governments)
According to Kramer (2010) the 19 August 1904 Medford Mail reported:
The stringing of wires for electric light and power
through the valley has caused a great many farmers
to commence to figure upon power for pumping
water to be used for purposes of irrigation...we are
willing to predict that within the next few years the
Rogue river valley will be electrified from one end to
the other and not one farm out of ten will be found
that is not using electric fluid in one form or another.
The demand for electricity in Medford exceeded all estimates within two months
of Gold Ray coming online. The Ray brothers quickly shifted their main focus from
mining to what was appearing to be the more lucrative power utility business. Condor
Water and Power installed brand new, and larger, generation equipment, and the
powerhouse was enlarged to house the two new General Electric 740 kW generation
units.
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By mid-1906, Condor Water and Power had expanded its service area beyond
Medford, and transmission lines to new substations in Grants Pass were built. By the end
of 1906, the Ray’s business supplied power to the Greenback Mine (18 miles to the
north) and to Jacksonville, Ashland, and Central Point (Kramer 2010).
Electricity had become a staple element in Jackson County life. Condor Water
and Power reorganized in 1907 and became the Rogue River Electric Company in
recognition of its broader reach. In 1908, a new pumping station was constructed to
improve water supply and irrigation potential; however, for reasons not entirely known,
the pumping station was never successfully operated. Rogue River Electric Company
teamed up with two other pioneer utilities in the region and formed the California-Oregon
Power Company, known as COPCO, in January 1912. COPCO grew rapidly and
acquired more generation facilities on the Rogue and Klamath Rivers, thus diminishing
the importance of the Gold Ray powerhouse. When the Prospect power facility came
online in 1912, COPCO was able to make necessary repairs at Gold Ray, which had been
running non-stop since 1904 (Kramer 2010).
Throughout the 1920s and 1930s, minor changes took place at Gold Ray;
however, the dam was severely leaking by 1928. It was sandbagged on a regular basis
and additional bracing was placed. Although COPCO considered replacing the dam
in1924 and increasing power generation capacity in the 1930s, it ended up operating Gold
Ray without these improvements. Finally in 1940, COPCO announced plans to rebuild
the dam given that the log crib structure had deteriorated too much. In 1941, a new
concreted dam and fish ladder was built slightly downstream of the original structure
(Kramer 2010).
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Power demands in Oregon grew in the early 1950s from population increases and
the post-WWII expansion of the timber industry. COPCO considered increasing Gold
Ray’s generation capacity but upon study it proved economically impractical. In 1964,
what is known as the Christmas Day Flood wiped out the steel truss bridge at Gold Ray.
Flood waters of 3700 m3/s (131,000cfs) poured over Gold Ray Dam but did not create
any observable damage to the dam (Figures 21-22). Again in 1970, Pacific Power and
Light explored the idea of enlarging the Gold Ray facility but once again, it was
determined that it was not economically feasible. The Gold Ray hydroelectric facility
became too complicated for Pacific Power to keep in operation. Given the small electrical
output at Gold Ray, its odd design of horizontal turbines and rope-driven power
generation, and the lack of employees who had the specialized skills to maintain its
operation, Pacific Power pursued options to resolve itself of its ownership of the Gold
Ray hydroelectric facility (Kramer 2010).
In 1972, Jackson County accepted Pacific Power and Light’s donation of the Gold
Ray Dam and adjacent properties to be incorporated as a county park. At the time, the
county’s legal counsel felt that the county’s liability responsibilities were not great
enough to prevent the county from assuming ownership of Gold Ray (Medfor Mail 1972).
There also was “considerable interest by local residents to keep Gold Ray intact
as a historical museum…” (Kramer 2010). In May 1972, Pacific Power and Light filed an
application with FERC to surrender its operating permit at Gold Ray, and on August 8,
FERC issued a Notice of Approval for the surrender of Gold Ray’s operating license. The
Gold Ray Hydroelectric Project, the first large-scale plant in southern Oregon, was no
longer in service.
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Figure 21. The 1964 Christmas Day Flood at Gold Ray Dam
(Source: Rogue Valley Council of Governments)

Figure 22. Floodwaters in 1964 going over Gold Ray Dam. The Spillway had a
design capacity of 2300 m3/s (80,000 cfs). There was not any observed damage
to the dam after the flood. (Source: Rogue Valley Council of Governments)
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Fish Passage at Gold Ray
As early as 1904, Dr. Ray invited representative citizens within the county to
inspect fish passage at Gold Ray. The invitation was made on account of some in Gold
Hill protesting the dam (The Democratic Times 1904). Master Fishwarden Van Dusem
considered the problem at Gold Ray “a serious one” but that all of his suggestions had
been “cheerfully complied with by Dr. Ray. . .” (The Democratic Times 1904). In The
Democratic Times (1904), Van Dusem stated that:
better provision than he required had been made,
and that further improvement was in progress and
would be soon completed, and that there would then
be as complete provision made for the passage of
the fish as could be demanded, or as could be
devised according to the latest industries relating
to such matters
However, five years later, the fish ladder at Gold Ray Dam was still a concern.
According to an article in the Central Point Herald (1909), the fish ladder was being
repaired and remodeled “under direction of Deputy Fish Warden Brown of Portland,” and
Colonel Ray was willing to cooperate “in every way possible with the authorities to make
the fish ladder perfect” (Central Point Herald 1909). In 1913, the fish and game
commission ordered yet another fish ladder to be built, this time on the south side of the
river (Central Point Herald 1913). It was written in the same that “fish in the Rogue river
are considerably hindered in their up-stream journey at that point on account of the
location of the fishway and all fisherman would like very much to see some improvement
made ” (Central Point Herald 1913). Limitations in available data collected during this
research project provide uncertainty if fish passage was finalized in 1913. An article from
the Central Point American in 1932 suggested fish passage construction was to begin
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within thirty days of the article’s publication (Central Point American 1932). This gap in
information is unfortunate; however, the message was clear that Gold Ray Dam had fish
passage issues since it was first built in 1904.
When the new concrete Gold Ray Dam was built in 1941, two new fish ladders
were also built (Central Point American 1941). The plans for this fish ladder were
surveyed and approved by the state game commission noting that all indications for fish
migration will be satisfactorily taken care of once completed, and the Rogue River
Sportsmen Club felt that “these new fish ladders was very vital to the conservation
program in the Rogue River” (Central Point American 1941). The Central Point
American editor was pleased that, whether it was the sportsmen preaching or not,
COPCO was spending “enough hard cash to forever settle that darned fish controversy”
(Central Point American 1942). Upon a site visit in 1943, Brigadier General Ralph P.
Cowgill who as a sportsman and while with the state game commission felt that the
ladder was good; “It is where it should be, and it is certainly working” (Medford News
1943). Gold Ray Dam continued to exist without much controversy to speak of for nearly
forty years.
Dam Removal Enters the Conversation
In 1980, a report from the federal Water and Power Resources Service’s Medford
Division suggested that Gold Ray Dam could be removed which would increase the
Chinook run and their spawning habitat both upstream and downstream (Medford Mail
Tribune 1980); however, the push to remove Gold Ray did not occur at the time. The dam
and the water behind it were deemed of value to community members. Dennis Dedrick of
the Rogue Flyfishers believed that the removal of Gold Ray “would be fought by
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environmentalists from here to kingdom come” (Medford Mail Tribune 1980). Local
residents enjoyed the small reservoir behind the dam where they would paddle their
canoes; and Kelly Slough was considered a “treasure trove” of water fowl and warm
water fish (Medford Mail Tribune 1980). In a guest opinion piece published in the
Medford Mail Tribune on 4 April 1993, the author takes the reader on an armchair canoe
trip and eloquently describes the birds, insects, fish, and small mammals that inhabit the
Gold Ray slough. The author writes:
The quite waters behind Gold Ray Dam create
a unique world of varied plant and animal life
that has been thriving for decades. It is only
a couple of miles from an ever-growing urban
Rogue Valley, but when you there you are
instantly in a wild and scenic place, worlds
away from traffic, smog and noise.
She summarized that while she is not knowledgeable about dams and the needs of
salmon to survive, she knew that the destruction of Gold Ray Dam “would result in an
irreplaceable loss to the people of the Rogue Valley just as tragic as the dwindling
salmon runs” (Sewitsky 1993). In addition to local bird watchers and those who canoed
in the dam’s backwaters, some at the ODFW defended the dam because of the fish
counting station at the dam that provided valuable data to the agency (Freeman 2007).
These constituencies had helped the dam sidestep the scrutiny that other dams on the
Rogue and around the west had been under for decades (Freeman 2007).
However, in 2007 Jackson County, still straddled with maintenance costs and a
legal liability, reinitiated analyzing the dam’s future for several reasons. The fish ladder
at Gold Ray Dam failed to meet current fish passage design criteria as established by
ODFW and NMFS (HDR Inc. 2010). Moreover, the dam and fish ladder leaked water
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which created false attraction flows to fish migrating upstream, thus delaying their
migration and upstream passage (HDR 2010a). In addition to its fish passage problems,
Gold Ray Dam posed a liability to Jackson County. According to HDR (2010a), the
entire dam facility was in a deteriorated state and was functionally obsolete.
In 2009, Jackson County began a process to evaluate Gold Ray Dam’s
environmental impacts and assess the feasibility of retaining versus removing the dam
with funds they secured from NOAA’s Coastal and Marine Habitat Restoration Project
under the American Recovery and Reinvestment Act. To assist with the technical aspects
of the dam’s evaluation, Jackson County retained the services of a design team comprised
of Slayden Construction Group, River Design Group and HDR, Inc. to prepare a
technical report to assess the needed structural modifications and costs of keeping the
dam in place. The technical report also investigated rehabilitating the dam to once again
produce power.
The “Gold Ray Dam Project Rehabilitation Technical Memo” released February
2010 determined that the entire facility was structurally obsolete and posed a public
safety issue, but the fish ladders did function to some extent. In sum, if Gold Ray Dam’s
design were to be proposed today, it would not be permitted (HDR 2010a).
In order to retain the dam, it would need extensive and costly rehabilitation to
meet dam safety standards (HDR 2010a). For the fish ladder to be brought into
compliance with ODFW and NMFS design criteria it would need to be completely
replaced; a retrofit was not possible. Estimates to rehabilitate the dam and construct a
new fish ladder was nearly $16 million, and to rehabilitate the dam to generate power was
over $60 million (HDR 2010a, 2010b). Neither of the cost estimates for the dam’s
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rehabilitation or a new fish ladder included costs of required environmental studies,
reports and permitting.
The NEPA process requires public involvement and interagency coordination.
Jackson County and RVCOG hosted a public meeting about the potential dam removal in
August in 2009 to solicit general input from the public (NOAA 2010a). Then two official
NEPA scoping meetings were held in November 2009 and January 2010. Several other
meetings took place with specific stakeholders such as neighboring property owners,
recreation groups, and civic entities (NOAA 2010a). Input from all the meetings and
comments received via mail and email were integrated into the scope and analysis of the
development of the Environmental Assessment (EA).
In February 2010, NOAA released a Draft EA that was aimed at addressing fish
passage issues and improving native fish habitat along with addressing Jackson County’s
short-and long-term liabilities associated with the dam (NOAA 2010a). The Draft EA
contained three alternatives: 1) No Action, 2) Alternative 1 - Dam removal, and 3)
Alternative 2 - Dam Rehabilitation. Additional studies conducted include a biological
assessment and a sediment study. In June 2010, the Final EA was released with
Alternative 1 - Dam Removal being deemed as meeting the purpose and need of the
proposed project, whereas the No Action and Alternative 2 did not (NOAA 2010b). The
NEPA process was one facet of approvals and permits needed prior to the removal of
GRD. Of these approvals, the issuance of a county floodplain modification permit and the
adoption of Order No. 80-10 were the subject of opposition by local citizens attempting
prevent the removal of Gold Ray Dam and Powerhouse.

97

The Jackson County Board of Commissioners voted unanimously on 5 May 2010
to approve Order No 80-10 which directed the County Administrator to proceed with
dam removal (Jackson County BOCC 2010; Freeman 2010). Dam deconstruction
commenced in June 2010. However, as work to remove the dam began, local citizens
attempted to block the dam’s removal through the courts. An appeal was filed in the State
of Oregon Land Use Board in an attempt to overturn Order No. 80-10, and an appeal was
filed in the Jackson County Circuit Court to negate the issuance of a county floodplain
permit for the GRD removal project. Jackson County was in the precarious position of
acting as both a landowner and a regulator. This bifurcation of responsibilities by a
governing body provided an opening for legal challenges.
On 18 June 2010, local citizens, the “Appellants,” appealed to the Jackson County
Hearings Officer over the county staff issuance of a floodplain permit for the GRD
removal project (Decision and Final Order 2010). Jackson County Roads and Parks
Department, the “Applicant,” applied for the floodplain permit in March 2010 as part of
the overall permitting process to remove the dam. The county’s Planning Division, the
“Staff,” determined the application to be incomplete at the time; the application was
resubmitted in the early days of June and the Staff approved the application on 11 June
2010 (Decision and Final Order 2010). The Hearings Officer held two public hearings
which took place in early July. The Appellants filed a rebuttal on 14 July 2010, and the
Applicant filed its rebuttal two days later (Decision and Final Order 2010). The
Appellants argued that Jackson County violated its own land use regulations with the
issuance of the floodplain permit and by not protecting GRD and its powerhouse as a
historic resource; they challenged the notion that GRD harmed salmon migration and the
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characterization of the GRD removal project as a both a fish enhancement project and as
a wetlands enhancement project; and they contended that objectivity was lacking because
ODFW and NMFS supported the dam’s removal and that the Hearings Officer was paid
by the county and therefore should not preside over the case (Decision and Final Order
2010). The Jackson County Hearings Office denied the appeal on 23 July 2010 (Decision
and Final Order 2010). The Appellants subsequently filed an appeal to U.S. District Court
but the Judge ruled on 28 July 2010 that the Appellants had not adequately proved their
claims (Manning 2010).
On 24 May 2014, local citizens appealed the adoption of Order No. 80-10 to the
State of Oregon Land Use Board of Appeals (LUBA) (Final Opinion and Order 2010). At
issue was whether or not Order No. 80-10 authorized the removal of GRD and therefore,
was a land use decision requiring review under additional provisions of the Jackson
County Comprehensive Plan. The appellants, the “Petitioners,” in this case claimed
Jackson County violated county land use regulations when the county commissioners
approved GRD’s removal. They argued that Order No. 80-10 was a statutory land use
decision and that Order No. 80-10 would have a significant impact on land use patterns,
and therefore LUBA has jurisdiction to review Order No. 80-10 (Final Opinion and Order
2010). They contended that the Order “. . .will have significant impact on land use
patterns in the environmentally sensitive natural resources inventoried in the County’s
Comprehensive Plan” (Opposition to Motion to Dismiss Appeal 2010 ). Jackson County,
the “Respondent,” argued that LUBA did not have statutory or significant impact
jurisdiction over Order No. 80-10 because it was not a land use decision since the County
was acting as a landowner and not a regulatory body when it adopted the Order, which
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did not authorize the removal of GRD, rather authorized the county administrator to
proceed with contracts and securing permits for the dam’s removal (Motion to Dismiss
2010). The County contended that the decision to issue the floodplain modification
permit was the authorizing mechanism for GRD’s removal (Motion to Dismiss 2010). In
its Final Opinion and Order (2010), LUBA ruled in favor of Jackson County and the case
was dismissed on 1 July 2010.
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CHAPTER 5
ANALYSIS AND DISCUSSION

This chapter applies the elements of Lowry’s (2003) “Theoretical Framework for
Policy Changes” to explain the fundamental policy change that took place with the
removals of Savage Rapids Dam and Gold Ray Dam on the Rogue River. Fundamental
change occurs when political receptivity is high and physical complexity is low (Lowry
2003). Political receptivity is considered high when 1) the venue that decision-making
occurs in is tolerant of change, 2) the costs of maintaining the status quo are high and
readily apparent, and 3) potential benefits of change are based on scientific evidence that
is widely embraced (Lowry 2003). Physical complexity is considered low when 1) a
limited number of political jurisdictions exists (scale), and 2) multidimensional
alterations are not required (dimensionality) (Lowry 2003).
Political receptivity characterizes how decisions are made and physical
complexity refers to how complicated implementing the decision may be. The attributes
of political receptivity and physical complexity are described for each of the dam
removals in the following sections. A summary of how the attributes of physical
receptivity and physical complexity ranked is presented in Table 8.
Savage Rapids Dam
The fight over Savage Rapids Dam can be characterized as just that, a fight. As
described in Chapter 4, the fate of the dam was hotly contested through litigation over
water rights and an ESA-listed species, GPID Board recalls and elections, and state
legislative initiatives.
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Table 8. Ratings for categories of physical receptivity and complexity for Savage Rapids
and Gold Ray Dam cases
Savage Rapids Dam

Gold Ray Dam

Low/Moderate

High

High

High

Moderate/High

High

High

Low

Moderate

Low

Political Receptivity:
Decision-Making Venue
Tolerant to Change
Costs of Maintaining Status
Quo High & Significant
Scientific Consensus on
Benefits of Change
Physical Complexity:

Scale
Dimensionality

The SRD case can be characterized as having relatively low political receptivity
with a moderately high level of complexity, landing itself in Lowry’s (2003) category of
disjointed change for many years. (See Chapter 2 for description of disjointed change.)
However, fundamental change eventually occurred, and this analysis identified two
significant events that pushed Disjointed Change into the Fundamental Change category:
1) the 1997 ESA listing of the SONCC Coho salmon as a threatened species (NOAA
2011); and 2) the 2001 Consent Decree that enforced consensus and instructed GPID to
cease operation of Savage Rapids Dam and to seek federal approval and funding to
remove Savage Rapids Dam (Whitworth 2001).
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Political Receptivity to Removing Savage Rapids Dam
Competing Advocacy Coalitions
Although removal of Savage Rapids Dam was proposed as a necessary measure to
permanently resolve fish passage issues as far back as the mid-1970s, it wasn’t until 1987
when GPID submitted its application for additional water rights did the emergence of
competing advocacy coalitions appear. WaterWatch of Oregon, Rogue Flyfishers, and the
American Fisheries Society contested GPID’s water rights application and a fourteen
year battle over the fate of SRD ensued. The intervention of these environmental groups
who were dam removal advocates brought about an ideological battle with GPID and
local community members. The dam removal advocates believed that SRD impacted
public resources, such as salmon, and the dam retention supporters focused on SRD’s
status as property and part of the fabric of the community. It is interesting to note that of
the 87 comments received on the 1995 Draft EIS, 70% were in favor of dam removal.
Despite this, the dam retention advocates’ position remained entrenched until the 2001
Consent Decree forced consensus about removing the dam. Table 9 provides a list of
competing advocacy coalitions. To simplify the table, entities are grouped in similar
categories (ex: federal agencies).
Decision-Making Venue Tolerant of Change Proposals
A number of decision-making venues existed throughout the nearly twenty-year
Savage Rapids Dam controversy; and therefore, several decision points across
jurisdictional and governmental contexts which displayed varying levels of tolerance to a
change in the existence of SRD. The decision-making venues that existed were at the
local with GPID, its patrons, and the local community at large, at the state level with
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OWRC and the State Legislature, and at the federal level with USBOR, NMFS, and the
U.S. Congress.
Table 9. Competing advocacy coalitions, Savage Rapids Dam removal (1987-2009)
Dam Removal

Dam Retention

NMFS, USFWS, USBOR

GPID Board

ODFW, OWRC

Senator Brady Adams,
Representative Bob Repine

U.S. Senator Ron Widen,
U.S. Representatives Greg Walden and
Bob Smith

Jackson County,
Josephine County

Governor John Kitzhaber

Save Savage Rapids Dam Committee

American Fisheries Society,
Rogue Flyfishers

Three Rivers Watershed Council

WaterWatch

Several long time area residents

Oregon Natural Resources Council
American Rivers
Rogue River Guides Association,
Lower Rogue Canyon Outfitters
Lower Rogue Watershed Council
Citizens for Responsible Irrigation

At the local level, the Grant Pass Irrigation District, owner and manager of SRD
and canal system, was generally opposed to removing the dam throughout the
controversy; however, GPID’s Board of Directors’ formal positions through board votes
on the dam’s removal flip-flopped between 1994 and 2001 (U.S. Bureau of Reclamation
1995; O'Loughlin 1995a; Long 1997c; 1997d; Clark 2007). In January 1994, the board
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passed a resolution for removal after the completion of the Newton Study which named
dam removal as the best way to provide fish passage and was the least expensive manner
to do so as well (U.S. Bureau of Reclamation 1995; Whitworth 2001). The
commissioning of this study was a requirement under the 1990 agreement with
WaterWatch and OWRC that granted GPID a temporary water right for additional water
(U.S. Bureau of Reclamation 1995; Whitworth 2001). However, in 1995 a pro-dam board
was elected, and despite the official position of GPID was to pursue dam removal,
members of the GPID board began lobbying state and federal elected leaders to help save
the dam. The GPID board continued to be under pressure from OWRC and NMFS to
make a plan for dam removal, especially once the Coho salmon became an ESA-listed
species. Despite this, the GPID board and the district’s patrons continued to resist dam
removal. As described in Chapter 4, the Board of Directors changed its position on
removing SRD or not on more than one occasion; board members were recalled, voted
off the board, or left on their own; and pressure from state and federal agencies and in the
end from GPID patrons, finally broke the log jam of resistance.
In addition to GPID’s resistance to change, many local residents were not in favor
of removing SRD. In 1991, supporters of keeping the dam held a candlelight vigil to
show that “the people of Southern Oregon want the rest of the state to know we care
about what’s happening to our resources” (Grants Pass Daily Courier 1991). The SRD
removal issue came on the heels of the logging and endangered spotted owl controversy
that impacted many area residents (Clark 2007). Salmon issues began to replace the
spotted owl as a symbol of overreach by the federal government and a mistrust of
environmentalist. Some considered the fight to save SRD as “idealistic” (Interview 1
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2010). However, after several years of controversy and expensive legal battles, GPID
patrons began to tire. In January 2000, of the 2,940 GPID patrons who voted on the issue,
63% voted in favor of the board’s proposal (Duewel 2000).
At the state level, resistance to change also existed with Oregon Senator Brady
Adams and Representative Bob Repine who took up saving the dam as a state legislative
priority. As described in more detail in Chapter 4, the Oregon State legislature attempted
to provide a legislative fix to protect GPID’s water rights and keep the dam in place. This
failed attempted resulted in the creation of the Savage Rapids Dam Task Force which
only served to delay fundamental change from occurring and provided GPID with a leg to
stand on and encouraged the dam retention supporters to hold their position.
The state level of governance also included the OWRC and the dispute over
GPID’s water rights. The OWRC had granted GPID a temporary water right for an
additional 53 cfs but conditioned it on the irrigation district formulating a dam removal
plan for Savage Rapids (Special Order 1994). In this instance, OWRC was tolerant of
change at SRD and exercised its powering in forcing change. Given GPID’s resistance to
change and lack of progress toward removing SRD, WaterWatch of Oregon made a
request to OWRC in 1998 to cancel GPID’s temporary water right (Interview 1 2010).
The OWRC Hearings Officer determined that GPID had “failed to act with due diligence
toward implementing the fish passage plan and dam removal” and their temporary water
right was canceled (Whitworth 2001).
The decision-making venue at the federal level included both the U.S. Bureau of
Reclamation and the National Marine Fisheries Service. The USBOR initially became
involved in 1949 when GPID requested financial assistance from the federal government
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to rehabilitate a deteriorating SRD (Benik, Hamilton and Redding 2010). In 1971,
Congress authorized the USBOR to conduct feasibility studies on SRD’s fish passage
issues and irrigation system improvements (U.S. Bureau of Reclamation 1995). The
USBOR produced three separate NEPA environmental statements over the course of 30
years. The NMFS was the federal agency that determined the coho salmon to be a
threatened species under the federal Endangered Species Act. With the coho’s listing, the
GPID was then required to secure a “take” permit from NMFS. Both the USBOR and
NMFS desired to see change at Savage Rapids Dam.
Costs of Maintaining Status Quo High and Readily Apparent
Estimated costs to remove Savage Rapids Dam were lower than the estimated
costs to remove it and replace with a pumping facility (Table 10). The Preferred
Alternative (Removal and Pumping) was estimated to cost $11,205,000 and the Dam
Retention Alternative was estimated at $17,634,000 (U.S. Bureau of Reclamation 1995).
These estimates indicate that construction costs to keep the dam would have been $6
million greater than removing it. Cost estimates were not provided in the 2005 Draft or
Final Environmental Assessment for the removal of SRD.
Table 10. Estimated costs of Savage Rapids Dam removal versus retention
(Source USBOR 1995)
Dam Removal & Pumping Facility

Dam Retention

$11.2 million

$17.6 million

In terms of non-market costs, it was predicted that there would be a 22% increase
of spawning fish which would result in a harvest increase estimated at 87,900 fish with an
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annual monetary values of $4,998,000 under the Preferred Alternative; and under the
Retention Alternative, it was predicted that there would be a 17% increase of spawning
fish which would result in a harvest increase estimated at 69,100 fish with an annual
monetary values of $3,870,900 (U.S. Bureau of Reclamation 1995).
GPID had struggled with repairs and maintenance of SRD for several decades. In
the mid-1940s, GPID went to Congress asking for financial support to repair the north
unit siphon, and in the mid-1950s GPID again needed BOR help with the dam. Even in
the last years of the dam’s life, GPID was faced with turbines breaking down and fish
screens not meeting NOAA/NMFS Fisheries criteria for safe fish passage (U.S. Bureau of
Reclamation 2006). The GPID Manager at the time realized that there was funding to
remove the dam but not to rehabilitate it, and did not think there would have been funds
to rehabilitate the dam and bring it into compliance with NMFS (Intervew 4 2010).
Scientific Information on Potential Benefits Widely Embraced
Within the scientific community, it was not disputed that SRD was a fish killer,
and that its removal would benefit the fishery. The NMFS, USFWS, and ODFW were all
in support of dam removal as the most viable and only permanent solution to resolve fish
passage issues at the dam. NMFS considered Savage Rapids Dams as the worst fish-killer
on the Rogue (Whitworth 2001), and Dan Shepard (2010) believed that “there were
severe fish issues.”
In 1997, the Southern Oregon/Northern California Coho salmon was listed as
“threatened” under the ESA, and NMFS noted that “impingement and entrainment of
juveniles into unscreened, or poorly screened diversions for irrigation contributed to the
declining runs of salmon” (Whitworth 2001). To the GPID Manager, this was the turning
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point in the dam removal debate; to him, “it was over” (Intervew 4 2010). Others also
knew that when it came to federal issues and the ball started rolling, get out of the way
(Intervew 4 2010).
Regardless, the debate of whether or not SRD was really a fish killer ensued.
GPID hired an engineering firm to assist with their Habitat Conservation Plan and began
re-engineering SRD fish passage. The GPID Board, with Becklin at the helm, presented
their plans to NMFS; however, NMFS rejected GPID’s plans and emphasized dam
removal being the best way to avoid a fine for illegal takes under the ESA. Becklin
resisted and NMFS responded with filing a “takings” civil suit in 1998, charging that the
death of listed juvenile Coho would continue under the way in which GPID’s water
diversion system was operated (Whitworth 2001). In the end this suit was instrumental to
the State Water Resources Commission Final Order cancelling GPID’s water right,
noting that SRD’s operation resulted in an illegal take of Coho and that the dam’s
removal would be required for GPID to be compliant with the ESA for their continued
operation of irrigation (Whitworth 2001).
Physical Complexity
Analysis of the removal of Savage Rapids Dam reveals a moderate to high level
of physical complexity. Situations that have a higher level of complexity are those in
which the scale of the undertaking involves more political jurisdictions and when it is
multidimensional versus unidimensional (Lowry 2003).
Scale
Several political jurisdictions existed with the management and subsequent
removal of SRD. These multiple jurisdictions include the GPID Board of Directors (dam
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owner and operator, Oregon Water Resources Commission (water rights), USBOR
(regulator), NMFS (regulator of fishery), and the U.S. Congress (funding). This provided
for many points of decision adding complexity to the situation.
Dimensionality
The removal of SRD was multidimensional. As described earlier, several
decision-making venues existed thereby creating many decision points across
jurisdictions adding complications and contention. All of the factors identified below
created the need for multidimensional alterations.
Savage Rapids Dam was built for the sole purpose of providing irrigation water
delivers. The irrigation water canal system supplies water to over 2,800 hectares (7,000
acres) of land consisted of, and still does, roughly 67-miles in total length and about 40miles of lateral canals. The dam was actively used to divert water to the irrigation canals
and a pumping plant facility and a new intake system had to be built to replace the dam.
A secondary use of SRD was the lake that formed behind the dam during the
summer irrigation months. The lake provided recreational opportunities that the local
community and adjacent property owners did not want to lose. The replacement of
recreational facilities was needed to transform recreation from flat water to on river
recreation.
Additionally, the dam had been block fish passage for nearly a century and its
removal opened up a 141-mile stretch of the Rouge that crossing quite an array of
political jurisdictions including municipalities, counties, and U.S. Forest Service lands.
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Gold Ray Dam
The Gold Ray Dam removal process took place on a much faster timeline than
SRD. Jackson County, the dam’s owner, began studying its removal in 2009. Public
meetings were held summer 2009 and NEPA began with scoping that fall. The Draft EA
was released in February 2010, the Final EA in June along with the commencement of
the dam’s deconstruction. The GRD case can be summarized as having high political
receptivity with a low level of complexity, landing itself squarely in Lowry’s (2003)
category of Fundamental Change.
Political Receptivity to Removing Gold Ray Dam
Competing Advocacy Coalitions
Unlike the Savage Rapids Dam removal, overwhelming support to remove Gold
Ray Dam existed. Of the 898 comments received on the Draft EA, 88% were in favor of
removal (NOAA 2010b). The coalitions that emerged in favor of GRD’s removal can be
categorized into environmental organizations, recreation groups, and fishery management
entities. Those opposed can be grouped into the downstream homeowners in Gold Rey
Estates, those concerned over the historical loss of GRD and its powerhouse, the slough
lovers, and those who align with Tea Party values (Table 11).
Decision-Making Venue Tolerant of Change Proposals
Jackson County, Oregon, owned Gold Ray Dam and ultimately determined its
fate. The county had acquired the dam in 1972 and originally intended to create a county
park on the property. The deteriorated state of the dam presented liability concerns to
Jackson County and the dam created passage issues for anadromous fish species,
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including the ESA-listed Coho salmon. Although the dam had been outfitted with fish
ladders in 1941, they did not meet current ODFW and NMFS’ established design criteria
(HDR Inc. 2010).
Table 11. Competing advocacy coalitions, Gold Ray Dam removal (2008-2010)
Dam Removal

Dam Retention

Jackson County

Gold Rey Estates

NMFS

Jack Swift, Attorney

ODFW

Court Appellants

RVCOG

Rogue Riverkeeper
Western Environmental Law
Center, Ecotrust

After a series of studies, Jackson County made the decision to remove Gold Ray
Dam in 2010. At the 5 May 2010 board of commissioners meeting, the board voted
unanimously to direct their staff to pursue the dam’s deconstruction with the approval of
Order No. 80-10 (Jackson County BOCC 2010; Freeman 2010).
As opposed to SRD, there was a much shorter time span from the release of the
NEPA document to project implementation. Although the Jackson County Board of
Commissioners was opposed to other projects such as notching the Elk Creek dam, on a
tributary to the Rogue, they did vote to direct their staff to pursue a contract for dam
removal (Jackson County BOCC 2010). Jackson County roads’ director, John Vial, was
also generally opposed to dam removal, but the evidence supporting the removal of Gold
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Ray Dam convinced him that the benefits of removal outweighed the liabilities of
keeping the dam (Mann 2010).
The decision to remove GRD occurred with the dam’s owner, Jackson County.
Clearly Jackson County was tolerant of something to change with Gold Ray Dam. This
was evidenced in the county’s natural resource manager Lin Bernhardt’s statements in a 7
March 2008 article in the Medford Mail Tribune:
We’ve been wanting to do some for years, but
funding hasn’t been there. Now, for fish-passage
reasons, the priorities have increased and the
attention has increase. It’s doing absolutely no
good. In fact, it’s doing lots of harm. We need
to figure out how to deal with those issues.

As described in Chapter 4, a group of citizens opposed to removing the dam
attempted to utilize the courts at both the county and state level to prevent the removal of
GRD, but they did not prevail.
Costs of maintaining status quo high and readily apparent
The costs of retaining the dam and retrofitting it were staggeringly higher than its
removal (Table 12). The Gold Ray Draft EA estimated construction costs, including
engineering and contingency, for Alternative 1 - Dam Removal at $5.6 million; and for
Alternative 2 - Dam/Fish Ladder Rehabilitation/Reconstruction, the total project estimate
was for $69.7 million (NOAA 2010a). The $69.7 million included $11.9 million for dam
rehabilitation, $4.0 million for improvements to fish passage, $24.8 million for fish
screening, and $29.0 million, which included construction and FERC licensing costs
(NOAA 2010a).
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Table 12. Comparison of estimated cost of removing or retaining Gold Ray Dam.
(Source: NOAA 2010a)

Dam Removal

Dam Retention

$5.6 million

$69.7 million

Restoring power generation at GRD would be complicated for Jackson County
given the presence of ESA- listed Coho salmon and Oregon water law (ORS 528.270)
prohibits water to be withdrawn from the Rogue River for power generation (HDR
2010a). In addition to the cost being exorbitant for Jackson County to retain the dam,
install adequate fish ladders and screens, and build a new powerhouse, the Gold Ray Dam
Project EA concluded the revitalized hydro-facility at GRD would not pay for itself over
time, based on the analysis provided in the Gold Ray Dam Rehabilitation Technical
Memo (NOAA 2010b).
As with Savage Rapids Dam, the actual removal of GRD was dependent upon
funding availability. Unlike SRD, funding for removing GRD became readily available
when Jackson County was awarded an ARRA $5.1 million grant funds were restricted to
study the feasibility of removal GRD and for construction costs (NOAA 2010b). A
stipulation of the funding was that it had to be used by 31 October 2010. There was no
evidence obtained during this study showing that the County had secured a funding
source for Alternative 2: Dam Rehabilitation.
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A review of the comments received on the Draft Environmental Assessment for
the Gold Ray Dam Project revealed that the ARRA funding was a point of
concern/comment was a theme that emerged (NOAA 2010a). Many comments,
particularly from those who opposed the removal, felt that the ARRA money jaded the
Jackson County Commissioners’ viewpoint, and many felt that the project needed to slow
down and better analysis needed to be done. Despite these comments raised during
NEPA, Jackson County remained faced with needing to resolve their liability and with a
$69.7 million price tag to retain the dam, Jackson County roads and parks director who
oversaw the Gold Ray Dam Project was quoted the Medford Mail Tribune as saying “It’s
just not indicating it’s a cost-effective solution [dam removal]. . . Now we know it’s not
in the county’s financial interest [to retain the dam].”
Scientific Information on Potential Benefits Widely Embraced
As in the case with SRD, broad-based scientific consensus among the scientific
community existed in regards to the benefits of dam removal to fish populations in the
Rogue River. While the scientific community agreed that Gold Ray Dam and its fish
ladder impeded adult salmon’s upstream migration and led to juvenile salmon during out
migration, the Appellants contested this scientific opinion in their failed legal challenges
over the dam’s removal. The Hearings Office discredited the Appellants as they did not
produce expert scientific testimony during the hearings rather they utilized “anecdotal
observations” from people who fished in the area over the years but “who do not assert
any specific qualifications” (Decision and Final Order 2010). Whereas, ODFW staff
testimony provided on behalf of Jackson County possessed expertise that “. . .relate
directly of the health of fisheries in Oregon rivers and streams, one of whom bears
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responsibility for such matters on the very stretch of the River where the Dam is located.”
(Decision and Final Order 2010). Summarized in written testimony provided by ODFW’s
Statewide Fish Passage Program Coordinator in the Decision and Final Order (2010):
Since its construction in 1904, the dam…has been
problematic for fish passage. . . The successful removal
of the fish passage artificial obstruction will ensure
unimpeded ‘volitional’ passage of Oregon’s native
migratory fish into habitat(s) essential for fish lifecycle
needs. Completion of this dam removal and fish passage
habitat improvement project is paramount to native
migratory fish conservation and recovery in the Rogue
River basin, particularly the Southern Oregon Northern
California Coast coho Evolutionarily Significant Unit
which is federally listed.

Physical Complexity
Physical complexity for the removal of Gold Ray Dam falls within the category of
low complexity. Situations that have low complexity are those in which the scale of the
undertaking involves fewer political jurisdictions and when it is unidimensional versus
multidimensional (Lowry 2003).
Scale
In the case of Gold Ray Dam, a limited number of political jurisdictions existed.
The main jurisdiction was Jackson County, the dam’s owner and decision-maker of its
fate. County governments are considered a much lower level of government with fewer
decision points along the way than at the state or federal, meaning there were fewer
opportunities for the public to impact and derails the process. This was especially
convenient considering Order No. 80-10 was an administrative decision and did not
require review under county land use codes because the county was acting in its role as a
landowner and not as a regulator (Final Opinion and Order 2010).
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Although the state (ODFW and ODWC) and federal government (NMFS) were at
the table, their participation was in the form of technical and financial support to Jackson
County. NMFS was engaged because of the ESA-listed SONCC Coho salmon, and they
were the administrators of the ARRA monies which funded the study and deconstruction
phases of GRD’s removal. ODFW was involved as they manage the state’s fish and
wildlife resources. Despite there being these multiple-jurisdictions, their interactions
were amicable whereas in SRD, the multiple jurisdictional interactions were adversarial.
Dimensionality
This analysis classifies Gold Ray Dam’s removal as unidimensional as opposed to
multidimensional. The sole purpose of Gold Ray Dam was to produce power. Unlike
SRD, Gold Ray was considered obsolete and no longer served its intended purpose (HDR
2010a). The dam and power plant ceased producing electricity in 1972 and served no
other beneficial-use purpose (NOAA 2010b). Therefore, the inherit challenges of locating
alternate power or water sources did not exist thus making the removal project less
complex.
Comparison of Savage Rapids and Gold Ray Dams
The events leading up to the removals of Savage Rapids and Gold Ray Dams
displayed many similarities and differences. The following discussion draws on
observations made during the course of this research project.
The genesis for both dam removals was driven by the need for safe and
unobstructed passage for anadromous fish species, namely salmon. However, the
decision-making process and contentious debate over removing Savage Rapids Dam
spanned several decades (1970s-2009), whereas the Gold Ray Dam debate was confined
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within a few years (2007-2010). As previously noted, when the Southern
Oregon/Northern California Coast population of coho salmon became a protected species
under the ESA, the removal of Savage Rapids Dam became more imminent and paved the

way for a more smooth process for the removal of Gold Ray Dam.
As highlighted in Chapter 4, both of the dams were instrumental in EuroAmerican settlement of the Rogue Valley in the early Twentieth Century. They were
embedded in the fabric of the communities they served, and generations of families lived
with the dams as fixtures in their landscape. A sense of permanence existed and removing
the dams would disrupt the familiar. This was evident in the opposition that surfaced in
both cases. Although the “save the dam” factions were composed of different individuals
and organizations in the two cases, they both held a similar sentiment: outsiders should
be allowed to determine the fate of the dams. A belief that the decision should be made at
the local level was shared by many in the local opposition. They felt it was an overreach
of government and dam removal advocates, such as WaterWatch of Oregon, were labeled
as outsiders. This was a curious perspective considering WatchWatch’s lead staff
member who worked on both the dam removals lived in Southwest Oregon, not far from
Gold Ray Dam.
Several elements distinguished the differences between Savage Rapids and Gold
Ray Dams (Table 13). A key distinction between the two dams was Savage Rapids Dam
was still being actively used to divert water from the Rogue River for irrigation purposes;
whereas, Gold Ray Dam, was no longer producing electricity and functionally obsolete.
Another key distinction and critical factor, was the willingness of each of the dam’s
owners. In the instance of Savage Rapids Dam, GPID was not considered a willing owner
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until the final years prior to the dam’s removal; whereas, Jackson County was willing to
remove Gold Ray Dam out of the necessity to relieve itself of maintenance expenses and
liability issues. Both the SRD and GRD situations involved litigation. However, in the
case of SRD, the courts were used to force GPID into agreeing to remove the dam;
whereas the courts were utilized in an attempt to prevent the removal of Gold Ray Dam.
The willingness of a dam owner to pursue removal is an important element of securing
necessary funding for the project. In the case of GRD, Jackson County secured funding
through the ARRA early in the process of their finalizing their formal position on
removing the dam. This funding allowed the county to conduct studies to determine the
condition of the dam, the sediment stored behind the dam, and to analyze the costs of
rehabilitating the dam and possibly generating hydroelectricity once again. The results of
these studies solidified their decision to remove the dam. The SRD scenario was quite
different. Not only was the expense to remove SRD and replace it with a pumping facility
much greater than it cost to remove GRD, funding was secured in chunks from 20012007. Furthermore, local support was an important factor in prior to federal legislation
being introduced into Congress.
Chapter Conclusion
This thesis applies Lowry (2003) to a historical, descriptive comparative case
study of fundamental policy changes that occurred in the Rogue River basin with the
removal of Savage Rapids Dam in 2009 and Gold Ray Dam in 2010. SRD and GRD
both experienced fundamental change, although SRD resembled secondary/experiential
until two dramatic focusing events paved the way for fundamental change to take hold.
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Table 13. List of differences between Savage Rapids and Gold Ray Dams
Savage Rapids Dam

Gold Ray Dam

Owned by an irrigation district managed by
a board of firectors.

Owned by a county government.

Actively being used to divert water for
irrigation

Functionally obsolete

Unwilling dam owner

Willing dam owner

Removal was forced through litigation via
state water rights proceedings and federal
ESA-suit

Courts were used in attempt to stop
removal

Funding was not available unless and until
politics aligned

Funding for dam removal secured prior
controversy ensued

Funding required Congressional
appropriations

Funding was “pre-authorized” through the
ARRA

Very expensive

Not as expensive

Loss of wetlands not raised as an issue

Loss of wetlands argued as reason to not
remove
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CHAPTER 6
CONCLUSION
The United States has seen an increasing number of dams being removed to
restore native fish populations and to reduce liability from aging and deteriorating
structures that pose risks to life and infrastructure downstream. In Southwest Oregon,
hydropower and irrigation water supported Euro-American settlement along the Rogue
River and its tributaries. The dams providing these services also blocked passage for
anadromous fish runs for nearly 100 years. In 2009 and 2010, two large dams on the
Rogue were removed. According to Lowry (2003), dam removals represent fundamental
change. As demonstrated in this thesis, both Gold Ray Dam and Savage Rapids Dam
experienced fundamental change, meaning political receptivity for their removal was
high and the physical complexity of the undertaking was low.
Natural resource decision making can be complex and contentious. This ex post
study of the socio-political dimensions of dam removal in the Rogue Valley demonstrates
just that. Babbit (2002) wrote, “Through documentation and analyses of case studies we
can be guided by the light of science rather than curse the darkness in which we must
make projections.” This case-study offers decision-makers and river restoration advocates
a synopsis of events that took place in the Rogue basin. Lowry (2003) provided a useful
lens in which political receptivity and physical complexity could be viewed, and the
framework also could be useful for other natural resource issues.
Future Work for Dam Removal Research
The removals of not only Savage Rapids Dam and Gold Ray Dam but also all
dam removals provide several opportunities for continued research for a number of
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biophysical and socioeconomic elements of river restoration through dam removal.
Biophysical considerations include changes in river channel shape, sediment transport,
water quality, fish and macroinvertebrates, birds, and vegetation. Socioeconomic
elements include domestic wells, pump intakes, property values, tourism dependent
business, and recreation.
Comprehensive monitoring after a dam is removed can inform future damremoval projects. Sediment management is a serious concern when a dam is removed,
and monitoring both upstream and downstream effects of sediments provides valuable
information to the scientific community, dam owners, and local communities. Many
dams are removed to open formerly accessible spawning and rearing habitat to migrating
salmonids. Documenting fish population responses over the long-term is important for
the recovery of ESA-listed and other imperiled species. Riparian vegetation and wetlands
are important ecosystems for both wildlife and humans as they provide critical habitat,
recharge groundwater, purify water, and absorb flood waters. Long-term change to
riparian and wetland plant species composition and the number of acres of riparian zones
and wetlands are important pieces of the dam removal puzzle.
Social aspects of dam removals tend to present the greatest challenge during the
dam removal decision-making process. Proposals to remove dams attract contention and
often pit communities against each other and challenge their values. Public support is
critical for a dam removal project to be approved and to garner necessary funding,
especially government funding. Often those who oppose a dam removal project have a
distrust of government and feel that the risks are too great. Uncertainty leads to
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dissention. Long-term studies that demonstrate both ecological and economic benefits of
dam removal can help communities wrestle with what is often a polarizing issue.
Unfortunately limitations to conducting research after a dam has been removed
exist. Funding for comprehensive and long-term monitoring is needed. Since both
biophysical and socioeconomic responses to a dam removal change over time,
government and private sources of funding should be allocated beyond a year or two after
a dam is removed. Ironically, monitoring costs a fraction of what the actual dam
deconstruction costs.
Rogue River Post Dam Removal
The Rogue River system supports the largest population of anadromous salmonids
than any other river in Oregon; however, their numbers are greatly depressed from
historic levels (U.S. Bureau of Reclamation 1995). Rogue River salmon are considered aa
“national resource” under the Water Resources Development Act of 1968 (P.L. 99-662)
thereby “worthy of every consideration to preserve and enhance their viability and to
prevent them from becoming threatened or endangered” (U.S. Bureau of Reclamation
1995), and the Rogue was one of the nation’s first national Wild and Scenic River
designated in 1968 (Public Law 90-542). The Rogue River also is world renown for its
thrilling whitewater and its historical significance including Zane Gray’s cabin. Efforts to
restore the Rogue River’s salmon runs through removing dams was contentious and
complex, yet three mainstem dams were removed within a short period of time opening
up 157 miles of a free-flowing river.
These dam removals position the Rogue as an excellent case study on not only the
decision-making process leading up to the removal projects but also provide a snapshot
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of biophysical and socioeconomic responses to the removals. In order to predict
responses and subsequently evaluate them, baselines need to be established and a
monitoring plan put in effect. As previously mentioned, funding is often slim for these
efforts; however, in the case of the Gold Ray Dam Removal Project, funding for sediment
studies and social/recreational and economic reports was secured through a variety of
sources including grants from NOAA, OWEB, and the Fish American Foundation. The
RVCOG spearheaded the monitoring effort, which included sediment movement
monitoring, water quality, channel morphology changes, aquatics, avian, vegetation and
socioeconomics.
Elliott, Dittmer and Lane (2014) studied the sediment depositions in the inundated
area behind Gold Ray Dam, which was part of the 80-acre wetland complex created after
GRD was built. This baseline study determined the volume of sediment deposited behind
the dam, particle composition, and thickness across the study area. Based on their
findings, the researchers hypothesized how these inundated areas would behave post-dam
removal. This study was conducted early in the removal decision-making process and its
results were utilized as a basis for Gold Ray Dam’s removal leading to an accelerated
removal plan (Elliott, Dittmer and Lane 2014). Front loading a dam removal decision
with information about sediments stored behind a dam provides a dam’s owner, agencies
involved, and local communities to make a decision to remove a dam or not from a
position of knowledge versus uncertainty.
The removal of both Gold Ray Dam and Savage Rapids Dam provided new
salmon spawning habitat in the reaches directly behind the dams that had previously been
inundated with water and silts. After the dams were breached and the impoundments
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drained, river flows began washing fine sediments downstream, creating viable gravel
bars for salmon spawning. Female salmon dig into the gravel with their tails and spawn
eggs nests, called redds. The males then fertilize the redds. ODFW fish biologist count
the redds that can be seen to track the health of salmon species.
In fall 2010, not long after Gold Ray Dam had been removed, ODFW fish
biologists counted 37 fall chinook redds and, three years later, 111 redds were counted
(Freeman 2013). ODFW biologist Pete Samarin commented, “the place was just alive
with fish. . . it was really neat to see” (Freeman 2013). In the stretch of river that used to
be inundated behind Savage Rapids Dam, 91 redds were counted 2010 and that number
doubled to 186 in 2013 (Freeman 2013). The upward trend over four years of redd counts
(Table 14) highlights that that new spawning habitat was created from the removals of
GRD and SRD. ODFW fish biologist Dan Van Dyke was quoted as saying, “One of the
biggest benefits of this project is going from standing water to the free-flowing river
native fish evolved with” (Grable 2014).
Table 14. Salmon redd counts in Rogue River mainstem in formerly inundated reaches
behind SRD and GRD. (Source: ODFW)
Year

Savage Rapids Dam

Gold Ray Dam

2010

91

37

2011

109

87

2012

195

84

2013

186

111
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Socioeconomic considerations are equally as important as biophysical. Dam
removals can create change in a local community’s economy from flat-water recreation to
river recreation. The impoundments behind both SRD and GRD provided flat-water
recreation opportunities, primarily to locals who had access. As part of the Gold Ray
Dam monitoring effort, the Southern Oregon Research Center conducted a two-year
comparison of recreational usage study. Phase 1 of the project established a pre-dam
removal baseline of recreational and economic usage patterns in 2010, and Phase 2 was a
follow up with data collection in 2012 to determine short-term outcomes.
The research team used a mix visitor counts and questionnaires administered at
locations along the river, and phone interviews with both fishing guides and commercial
rafting company owners. Their findings indicate a change in recreational and economic
patterns post-GRD removal. Non-fishing related rafting and kayaking increased as did
swimming and picnicking (Skuratowicz and Case 2012). A significant finding of
recreational usage and the Rogue River economy was an increase in commercial rafting
post-GRD removal as well as an upward trend in earnings for fishing guides
(Skuratowicz and Case 2012). Usage at TouVelle State Park, located 11 miles upstream
of the former GRD site, increased and became a preferred boat launch site (Skuratowicz
and Case 2012). Three of the four commercial rafting companies interviewed now offer a
day trip through the former impoundment and GRD site, and guided fishing trips also
added this stretch of river as an option to their clientele (Skuratowicz and Case 2012). In
Phase 2 of this study, the fishing guides were asked if there were noticeable changes in
fish behavior and appearance, and 84 percent of respondents reported improvement in the
appearance of fish, their health, and vitality (Skuratowicz and Case 2012).
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Theoretical Framework for Policy Change
The “Theoretical Framework for Policy Change” offered by Lowry (2003)
provided the lens of analysis for understanding the fundamental change of removal of
both Savage Rapids and Gold Ray Dams. The framework provided a means for critically
evaluating the political receptivity of a major resource decision such as dam removal as
well as the physical complexity associated with implementing a dam removal project.
The framework also was beneficial in assessing analogous patterns and incongruences
between the Savage Rapids Dam and Gold Ray Dam cases.
In essence, the framework was tested on the two case studies presented in this
thesis. The framework provided an effective means for systematically incorporating and
interpreting the data used in this study. However, inherent limitations of models exist.
The qualitative nature of the framework left it open to subjective interpretations of its
attributes. For example, under political receptivity to change, the attribute of costs can
easily be interpreted as simply the construction costs of removing a dam versus costs of
rehabilitation the dam in order to keep it in place. This interpretation would not capture
other costs associated with a dam removal project such as increased costs of power if a
dam is being removed and replaced with electric pumps for irrigation water deliveries is
replacing the dam, nor would it capture non-market values such as increased healthy of
fishery. Of course, part of the problem described here is the availability of quality and
reliable data on a dam removal project, whether that is through cost-benefit analyses done
during NEPA or commissioned separately on behalf of participating entity. This was an
issue discovered during this comparative case study of SRD and GRD. The NEPA
analysis done in 1995 for SRD included estimates of increases in salmon spawning and
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harvest under each alternative; whereas, the NEPA analysis done in 2010 for GRD did
not include such estimates. The GRD analysis actually cited the estimates provided in the
1995 analysis for SRD.
The greatest strength of the framework that emerged during this project was its
usefulness in teasing out public perception, or misperception as the case may be. It is of
paramount importance for decision-makers and regulators to clearly communicate with
stakeholders and to utilize acceptable science and economic valuations. Future
researchers, especially in the field of political science, could find this framework exciting
to apply in their research. For decision-makers, resource managers, and advocates, it
could be useful to test their individual case as a means of identifying what their proposal
is lacking in order for fundamental change to occur.
Final Thoughts
River restoration opportunities through dam removal are dependent upon public
support, which can make or break an opportunity (Johnson and Graber 2002). Born et al.
(1998) describe how those who were most vocal with their opposition to dam removal
were landowners adjacent to the dam. This thesis identified a similar pattern during the
debate leading up to both Savage Rapids and Gold Ray dam removal projects. Despite
this, both dams were eventually removed, leading to a fundamental change in policy.
When the media, organizations, or institutions define an issue and it becomes heightened
in visibility, the new policy issue is able to move to the national or system-wide agenda
(Stewart, et al. 2008). Policy, and by extension a change policy, is the result of advocacy
coalitions engaging in a policy debate, competing and compromising over solutions based
on the groups’ core values and beliefs (Birkland 2005).
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Both the removals of Savage Rapids and Gold Ray dams were the end result
advocacy coalitions engaging in a policy debate. For more effective management of
natural resources to take place, decision-makers must take a more holistic approach that
includes cultural connections to place as well as the ecological dynamics at play. A
decision to remove a dam is often just one decision point throughout a long history of
management decisions, including the initial decision to construct the dam, and
understanding that history is incredibly important. As demonstrated in this thesis, natural
resources such as salmon and river flows shaped a complex human-environment
relationship through time. As society in the Rogue Valley developed, uses of the river’s
resources changed. As environmental values and scientific knowledge evolved through
time, the relationship with the river too changed. The dam removals that took place on
the Rogue River returned 157-miles into free-flowing, dynamic river system once again,
and the relationship between the river and human society has once again evolved.
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